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1 

003 

(HI 21 S 

oiaisi 



m 425 2i ^soii 2i °i mm, mmm HI60521 ^§ 

§S!4JAI S a^SUQ. LH&I21 
(2!) 



20 a 

105 a 

0 a 

14 § 

691,000 m 

1. fi2fAi-SAIIAi(£e)_1S 



29,000 a 

105,000 a 
0 a 

557,000 a 
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7>(azasugar)S. ^^rtb is] ^-§. ^ ^^bH = ;s.i^<2f ^ 3}- 

mRNA^l tfl*!; ^^ol ^ ^n> o^ef, o] ^jl, ^#h]o>*|] 

(nuclease)^ tfl^- ^-of ojEj-ffl^ -8~§-*>7fl *>-g-:g ^ ojt}. 



[5M§H l] 



R2 




W^A] Rl, R2, R3, B> Y^r ^SRV ^-Cf. 



[^-^ 2] 




^-7l*HH n, Rl, R2, R3, b, Y, N^: ^^tb «>4 24. 
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{Nucleotide monomer containing six-membered azasugar and antisense oligomers thereof 



<2> 1 
<3> 




<4> 5}-*H 2 
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<5> 



R2 



x- -o 




R1 



O 



n 




<6> ^wfl^^ 207fl o}p] i^-0. 3. t^^M afl-f ^-^-sr>31 t^^. 3*} 7}x)jL 

$1±£S, 3r«l*H #^3-2-3. *j--g-*Hr 7fl^>^ cUoJj^. <^-g-o] &t|.. £ 



(adenosine), ^ri^Kguanosine), ^l^^(cytidine) , ^ (thymidine) 5^ -f^ 

^(uridine)^ 47fl^ #efl^o] ^ ^ o. S ^5)^ ^3^-3. ^*Kr JH§ 

^ ol-g-^s.^, t^-^tb ^S-fr 7fl^ ^ Si^Hr ^c)-(Uhlmann er a/., ' 

Antisense Oligonucleotides: A New Therapeutic Principles' Chem. Rev., 1990, 90 . 
543-584 ; Cohen et al . , The New Genetic Medicine' Scientific American, 1994, 271 . 
76-82) . 

<8> ^sflvfl ^ffil <>Wi^r A]<i^- s^fe t^AS o]=. 

^, ^i-Hd ^Sl- 7>^1 DNA ^ t!" 7>^^Vol mRNAS. ^(transcript ion)S] 

113-5 
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JL o] mRNA7> ^^^S. ^(translation)^ °]^& ?]3~S. «H ^ 

rnRNA^I ^ll^ tfJiai*! 7 >^1 JlTr#e^El-olc( oligonucleotides )^. 

3E.Wfc et#<>l n^oiq-. ^e)ji^f# ell^olc^ mRNA^I <LS 

mRNA7> fc^S. ^^^S.^, ^o^lfe ^ 

# #^]7l^ 2]-g-7l^ o] n, ^JLft^SL^*]^ 

<9> 1970^ ^E)l^l^ *HN^r ^ DNA 3yq-*r *l-8-*M w>o]^^o^ cjufl^ 

*<8^-i- ^^"S- 4 s US ^ (Stephenson et al . , Proc. Natl. Acad. Sci. USA, 

1977, 95, 285 ; Zamecnik et al., Natl. Acad. Sci. USA, 1977, 95, 280), ^ 1980\i 

tfl^fe *}*fl vfloflA^S «?>Bl^ RNA7> -?T$.X}4\ S^^Hr 

A>^ol <£3}$tKSimons et al., Cell, 1983, 34, 683 ; Mizuno et al.. Natl. Acad. 
Sci. USA, 1984, 81, 1966). 
<io> o]$i\. Qo] ;4<£t§^ #e)Jl^^-Al^#ell^.E}olH.(oligodeoxynucleotide)^- 7}*fl 

(nuclease)^) 3*fl 1M1 M^SS. <fl*M ^M*}^ «fl ^SflsH ^ 
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<n> *j| i^l rfl <?>E)^li ^t#^r ^ejJlTf^efl^-^ol^ S-i^olE (phosphate) t 2 " 

S» Jl^S, o] e (phosphorothioate) , ^lUii^HH 

3^ 5ft4. 

mRNA°fl tfltb DNAJitf 1<H*]M- ^ffefloMI tfl*H ^fl^^r ±L 0 1 

^, ^Win vitro) Hl^r ^*JN(in vivo) -*l^<>fl*l <^#^ 7}$o] ^°)S\5X^. 

^ofl ^-wHBli^lS.^ ^l^r^^l &t}(Bennett etal., 'Antisense 

Oligonucleotides: is the glass half full or half empty 1 Biochem. Pharmacol. 1998, 
55, 9-19). <>l*£r ^H3, ^SbS-fr* ^ S*II3* (stein et 

al., Current Opinion in Oncology, 1994, 6, 587-594 ; Rrieg et al , Nature, 1995, 
374, 549 ; O'Brien et al . , Leukemia, 1994, 8, 2156), o)ztfjr Ji^ ^ 

XiBflolHO] ^.^ o. o^ol^q- oflt|]e ^-0.5. H^fe ^ff#5fl^.^olc^ <§7l^ 

^-S* ^SH^lfe ^ Bl^i(ribose)^ ^» ^SM^l^r ^ "51^ 

^-o] o]o)] «fl^-^t^(De Mesmaeker et al., 'Antisense Oligonucleotides' Acc. Chem. 
Res. 1995, 28. 366-374). 
<13> S^iS-^i^HM, ^^3£^o]M S^^lS^ 

113-7 
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BjjLnjdj)^. vfi^A), ^^-A]ofls.A](Martin et al., Helv. Chim. Acta, 1995, , 

584) 3^ oVnlic^s-Al^ (Griffey et al., J. Med. Chem. 1996 , 39 , 5100-5109)7> J£<3 
^ ^r^Jl^ , «}dt.2.:i(hexose) f-rr -g-B] jZ°1 (Herdewi jn et al., In Carbohydrate 
Modifications in Ant i sense Research; ACS Symposium Series 580; Sanghvi, Y. S., 
Cook, P. D., Eds.; American Chemical Society: Washington, DC, 1994; pp 80-99), Jgl 
SL£.d=. (pentose) U-n- -ir^alH (Moser et al . , Strategies and Chemical Approaches 
toward Oligonucleotide Therapeutics. In Perspectives in Medicinal Chemistry; 
Testa, B. et al., Eds.; Verlag Helvetica Chimica Acta: Basel, 1993, pp 275-97), 
4'-<>HiiB)liL2-^ tr-fr ^-^Ija.^ (Scharer et al . , J. Am. Chem. Soc. 1995, 117 . 
6623-6624), 4'-*].2.3 &Sl^ D-fr -8rB}^l*KBel Ion et al., 4-Thio RNA: a novel class 
of sugar-modif ied B-RNA. In Carbohydrate Modifications in Antisense Research; ACS 
Symposium Series 580; Sanghvi, Y. S. , Cook, P. D. , Eds.; American Chemical 
Society: Washington, DC, 1994; pp 68-79), ^ -frHSfl $H=h 

2£-=ifl(duplex)S. ^fl*Rr mRNA^r DNAfe ^8r 

£. ^ 47] l£-ifl(single strand)S. 1<>1*H, <>13 £:5.<fi3Hl 

^(sigmoid)^: °]^. o] S 7> ^#°\}*\ f^JE^ M-Bftfl^ nfls] £j£» Tm 

(melting temperature) ^lefJl tr4. mRNA°)] tfl^- Tm£r RNA^l tfltr £ 
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^*fl 2' fl*H t^o^ ^ 7 ) 7 } £ <gig RNA°fl tfl^- ^^o] 

^^SWBreslauer et al., Proc. Natl. Acad. Sci. USA, 1986, 83, 3740 ; 
Freier et al . , Nucleic Acids Res. 1997 , 25 , 4429-4443). 

mRNA°fl tfltb ^ TmGnelting temperature)-^, #E)ul^Sl m-RNA^] 
tfl* Tm-& V SL^Q v\]Sf*), ^7l^7l(electronegative 

group)7> RNA^ ^17) °fl£-o-|cKKawasaki et al., J. Med. Chem., 1993, 

36, 831-841). 

SEth 2 1 WI^-Al^ ^ ^Al7l ^o] £ oj^ ^-e)jn^ *><£t§o] DNA^l 

S^S.S.^l^]olS5f 7lnfl^ ^ji^-I- *fl 1A)| tfl o>B|^ ^-ejjl^ofl wj^J) 

^s)^^(Lesnik et al . , Biochemistry, 1993 , 32 , 7832 ; Milligan et al., 
J. Med. Chem. 1993 , 36, 1923), 1997^ Alafr^atKAgrawal et al . , 

Curr. Opin. Chem. Biol., 1998, 2, 519). 

3^1^ * ^Jl^ ^ifl^-g-(PCR)^ Al^](p rim er) ^ c^e) ^-o> 
°1H °l-§-€ &-^}(Englisch et.al., Ang. Chem. Int. Ed. 
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1991, 30, 613-629), 2*> % 

^ -fj~g-£|-7fi <>l-§-€ &4(Verma et al., 'Modified Oligonucleotides', Ann. 

Rev. Biochem., 1998, 67, 99-14). 

:i8> o]d\] ^*}^£r mRNA^l tfl^b ^jl ^r#Bl^H tfl# ifl^o] ji 

i} oj-^^oi Afls.^- <&E|€i 7fl^>JL^> £4, -2-^4 BlJi^ tflA] ^ 

[^o] o]^.jl4 7^3 4*fll 

cl9> ^ S.^ ^#^.2.4*1 3= 4 tg-ol £.3.4 E]aiit *3:4 °>4* 

7>(azasugar)S raRNA°fl tfl«: ^31 ^f^^HH ^ MH3°1 #3: * 

[^4 ^ ^ 4-8-1 

<20> *}<gt§4 ^f^efl^o]^ tg-01 ^4 Blfi.ii(ribose)» ^4 °> 

.*Kr7Kazasugar)iS. *|** *W 4*4 14 ^ ^#31 £-4*1^ - = L 

<2i> 3^4 1 
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<23> 53-*H 1<HH 

<24> (1) B^r ^.J17}# #7lu}. c£o_ ^S)l^.aj)ol^ SE^b Tf#3l^.WlH^ 
olul, 

(2) R 1 ^ 4^, ff- Sb ^-§>o] = s.a1, a- £^ a - ^ 0-^X\ ^ 

a- SEb £-*i£-x> (lower alkoxy), a- SE^r oflS-A] , ff - se^ £- 

^ a- 0-o r wlSiW^l. *-3Efc fi-^)^*}*)^*}*)^] (dimethyl amino 

oxyethyloxy) a- SEfe- ft -tJ-o] nfl ig o}n] ^-^a] <g^X\ t a - j9-0-<>r^l o H, 

^ (3) R 2 ^ ^M*J, tjsfl^I?, t3.T3s|]v3tiim ^ o>eJ.£2 

(aralkyl), iffl*} ^ ^3.o>5j-«^ , A>ol6>v,-^l^ f nfls.*!^, 

ofls-Al^^ % 3^*1 iffl^, rij^ f oflig, ^ *l (lower 

alkyl), sf|^, ^JLafl^ ^ x\&7)7} flT^ Slfe o>^ ( aryl)> sfl^oj.^ 
(heteroaryl), ^|^|S.o>^^^ (heteroaryl alkyl ) , 4 = ^1, (Fmoc) <>H, 

<27> (4) ^ Sfe s>o]s.s.^ ii^lu], 

<28> (5) Yfe- S.^n°}^., i^"lE j #Aj^ l±4°m(phosphite) SE 

ul3fl*]*l#°li=r. 

113-11 
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<29> 



<31> 5^*1 2 



<32> 



R2 

X-hO— i N — v B 



6 R1 



R3=P— O- 



R1 

N — v B 




R1 



(a or 0) 



O-Y 



<33> 



<34> 



#7] S^<*| 2°JH 
n£- 1-30^1^, 



<35> l) JL3:7]«- ^ *}<2 ^f#efl^.«flol^ Tf#efl^-wfl^>]^^ 

<3S> 2 ) R 1 ^- ^ri, ff- yg-^H^Al, a - SHr £-^^1, or- J££r ¥ 

a- SEfe 0 «a^M( lower alkoxy), or- /S-^fl-^H^l , a - 3^ >S- # 

a- Sfe a- SE^- /ff -tfolDfl^o]-^^^- a) o)]s.a1 (dimethyl amino- 

oxyethyloxy) ¥ a- £^ tf-^H^H^-^l'iH^l , or- tf-O-o^ol^ , 
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<37> 3) R 2^ lafl^, *\M^$., "fl^'M, ^n^M ^ (aralkyl), ^SS 

^7}^ (lower alkyl), 31^, ^.sfN 
^ ^1^:7171- &7ii+ <>Hi(aryl), 3]3lSa r m(heteroaryl) . «So>!<M 
(heteroarylalkyl), ^5.^, t^°]jfl^1l, ^f-^mCFmocH^ , 
<«> 4) R3fe ^ ^ $-oH, 

<39> 5) ^ ^-Br f>}°}^^ ^7\}o]J=7) , ^JL^^SL^ILo}^, 

< 40 > 6) ^ri, S^aflolH f ii^^lS, %^sHe! al*fl*]*l 

<42> ^"71 2<^H n-g: 6>2fl^ -3.^^01=* 3£tf«H 1~30°H , 

<43> tij-^^Ti]^. 6-21^1^. S^fe- ^r^Jl^^ <>|ig ^)7lofl£ ^ $X 

o.uf, Jl^f # ^ofl X] o^oioi ^7fl*Kf 3i±t} 37fl <S7l 7>^^ -f-JL 

<44> Htt, #7^ }f ©efiS-BHS. , ^ #^J1^ , Sfe 

<45> £ B£^: #7]£) Tf-l-^^El-olH E.±.v], <£*]^ , SEfe 
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<46> c]^ t tfig.fr 

<4?> tf^oflAi '*i£-*}-<£2}( lower molecular alkyl^^e}- ^ l~47j)« f-R-tr 

tf«7]3>l, *||tf , cfltf, = 3.tf, o]^3 S ^ f^cf. '^^HH^a] 

(lower molecular alkoxy)'^ fbfc l~47fll- thfr^r ^r*l7l3>l , 6j|* pfls. 

Caryl)' ^8- *ltf , sf-ej-i-f °1 ^ , sH^S-E.^*)- ^o] ^1^7l7> #7)14 & 

^ tflM* W# IrsH^H aromatic hydrocarbon)* ^*>^, '^^^(aralkyD'oleF 
^7]» 7>^1 ^SL^ 4|« s.^ ^ ofl^^l^, tlsJI^Hi ^-ol^, *\^z\is} 

<49> '^BflS.6>€ (heteroaryD'olel- ^ 2{±. l7fl ^ ^EflS-^A> 

(heteroatom)* 7}*1 5^ 6$7l» ijjsH ^11- «^ 4-3X)e)^, 3-h)^.^1 ^-o]cf. 
^EflS-Oj-^^^dieteroaryl alkylHB}- ^ 4-^e|tf*I|tf ^ l7fl o]^-o] ^ ^ 

i f-S) *MlJL€*r» 7^1 ^ 6*7l# 7>^1 <£^# 3#*=k 

<50> '5}olns^ Ji.£7M tf£. *>o]^^7l tf«H , ^1 

♦ ^H^l^^U, 4'-dimethoxyltrityl)7l, *]€-*rtf7rfe (lower molecular 
alkanol), TMS ofltfl ^.(trimethylsi lyl ether), TBDMS °flBfl=. (tert-butyldimethyl silyl 

113-14 



2000/5/2 

ether) ^ ^*>^ «>^^^>7l^- ( 4> 4'-dimethoxyltrityl)7l o^}. 

w <t sa^. »>^>nfe ^ ^bii^h^ «^H)\a, ^m-a, ^>\i f ei^i * * 

eHl , £fe tlx 71!- 7>^1 Tfl-efli^tifloi^o] N-^^HlVi, N-^IH j&aI ^ n-o^ 

^)-?-^(5-(l-propynyl) uracil), (5-(l-propynyl)cytosine), 
°]ii41(inosine), 5-ofl^^]S^l(5-methylcytosine) , 2,6-i=M 0 r?li^f^ 
(2,6-diaminopurine) 9X^. 
<52> ^°1H .^.^jj^^^olH.'^ l~307fl^ *}<3 *^ul^f#5|)^.E}-olS. Sfe 

(controlled pore glass, CPG)(in Oligonucleotide synthesis, a practical approach, 
M. J. Gait ed., Oxford: IRS press, 1984), £.0) ZL2fli( 0 xalyl 

controlled pore glassXAlul et al . , Nucleic Acids Res. 1991, 19, 1527), ^pI^s-e] 
oflM^M-i- (aminopolyethyleneglycol) -jf *]*ll-(TentaGel 
support) (Wright et al., Tetrahedron Lett . 1993 , 34 , 3373) ^ 
^(polystyrene /divinylbenzene)^ SS-i(Poros) , ^-St-^ 

i<H ZLSfli(CPG)7> 7># w r #*lS r cK 
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3]i3ll-(cholesterol), #^^ 0 1^1 (poly lysine), 3.^3.^3*) = (phospholipids), *H 
^.^(biotin), #e)<H]^?I#^« : >l€-(polyethylene glycol), 

(phenanthroline), sflM-^Kphenazine) , *l\J:H2j ^(phenanthridine) , ^efflfe 
(anthraquinone), ^(acridine) , l-S^}^ (f luorescein) , S^ 1 ?! (rhodamine), 

^.^(coumarine), 4°l(dyes) ^<>1 9X^. 

<54> -g. ^>1r7>« Tf#sll-$-B}cl^ £^1 *H^*Kr ^>7l y> 

-§-^ 1-5*1] w}<4 
<55> *>-§-Al 1^ <?] ^ <>}7Hr7i ^ °>^\i ^ 7l«- ^ ^a)-*}^ #S]ZL 

7]<?1 AlS*!, ^^^1 ^ ^>-§-^ 3^r 6>^7l^ ^ofl Z^- 

^ 7l» ^-SMSHr ^IH #t!: #-§-^ 4^ o>^7]^ C-4^*]^ S^l 2= -s^l 7l 

» $€*H *W*Kr ^ 5^ ^ ^H*]^ *HH^Al7l^ <m 

^^S^l ^ ^olcf. «V-§-^ 1~5<H] 4^ ^-*fl, 

<56> o^}, 1~5» -g^^-. 
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<59> a>-g-^ l£- o}^t]^ ^^ofl &® ^o]rf. Al^s)^ tf2S -fK£*fl 

(deoxynohirimycin) -R-S-^K 1^1 ^# 4)# 1M§ ^(Baxter et al., J. Org. 

Chem., 1994, 59, 3175-3185). °) ^ ^€ f-#*fl ^ *I*JMNI- 

<eo> ai7]f 7>^1 #-f-iS^ 1^- A>-g-^>o^ xq-ol«-^^^-A>olc(Bu 2 SnO)5ir iiS. 
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7i€ 3# ^7]oj| 4°H\i^<>r^(diphenylmethylamine)^- 7}Sfl J±j§:*Kr ^ 

AH jib) 3?- a]^ ^<q o}*Kr7> 4* gfetf. ^ 63)*]^ 1*> ^#71^)- 5^*]2] 2 
^#7l# a,p-4oH^-Al^El^( a tP -dimethoxystyrene)^.S iLJL*H 5# ^fe-cf. 

°1 A >-B-€ ^ Si^-M-, tfl^ tiV^-oi ^*3£)^i a^## 7H^cf. o) ae]^i 

iLH7]^ 17H^ 71 ^ (chiral center)* 5fe 27fl^ eHo}^ 

e]]^.^(diastereomer)S. ^^^1^. ZL&IM-, Jis^ ^-ej^oflAi 4a] *J.l)-£} 

*1 Sfetj.. W# 5«fl 3*> ^lcf 0 l^l^^#S.er 0 l^ (tert-butyldimethyl 
-silylchloride, TBSCl)^ ^^(AgNQs), ^ SH-SM t^7> ^ ^r^- C-3 

2*} ^i^^o. s TBS(tert-butyldimethylsilyl)S iLJ:^ 6# 

^tri=r. <^7H M^BMS.(alkyl halide)^ ^#*r°l— 2^°l-H(NaH)-l- A>-g-€r>cr) 

fluoride, TBAF)S TBS iLM* aflTlsH 8# aflStrCr. 8^1 ^#711- p]# 

3]°)^(methanesulfonylation)SH 9* cH§-, 4i#5r>ol^.s)-o] 18-3. £-611- o] 
-g-tb o>efl\i4^ ^t^:-§-# ^ ^f#efl^.A>o]H. 10# *l]2:th}. <>H]\i <g7l^ o>^l 
7]1- Sic^2:^^lol^( m onobenzoylation)*H 11* ^l^*f^., 0 l» 80 % S^^S. ^s] 
*M 6fl*l*r 5^*]^ i^7l» £BJ*H 12» ^^4. 4.4'-4 0 l D fl^]JEel^#S.5> 
ol = (4,4'-dimethoxytrityl chloride)* 12°fl ^e)sr><^ 13# ^JH, o]s. 2-a>o] of^ofl ig 
rq-o] o]iK S ^ f ^ S£i£ of D l cfo] e (ClP(0CH 2 CH 2 CN)N(iPr) 2 )4 ^H^SS.^! 
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<6i> [ti}-g-^l 2] 

• * 6 



NHBz 



NHBz 



Ph, pti 



L Ph3P, DEAD 

N^O 



MeO 



v FB fx 

XT- 



8 * Ph3P, DEAD 



H 



Ph3P. DEAD 



Ph-^Ph 
NH 3 . MeOH 



16 



.XT 



17 



V^ N ° l Ph / 



MeO"^^ 



Ph3P. DEAD 

^ / ^R1 



NHiBu 



18 



.jCT 



DBU 

\J / ^Rl 

^O 



06 



NHiBu 



19 



TO q-^\H ^oitf. ^-g-^ 13 HNIH. 7>^*>M- ^-§r°l tt* « 

4^. .^^^(Misunobu) 1&**B* A >-§-*>fe S d l y >^^- 
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i-^-El ^-o6[2-(p-i4ol E £i ^l ^ ) ofl ig ]^o>vi (N 2 -i sobutyryl-0 6 [2-(p-ni trophenyl )ethyl ] 
guanine)^: A}~g-SH M^4^5E^(triphenylphosphine)4 DEADCdiethyl 
azodicarboxylate)4 *N1 THF(tetrahydrofuran)^ -g-nfl«HH T^€i=h ifflS«J 3*1^1 

3. ^Sj-^l^l^, frs.*t[ 18^ 0 6 ^ i.^7l» DBU (1,8-diazabicyclo 

[5.4.0]undec-7-ene)S. *H7^M 19» SM3*4. W# 15, 17, 19^f *>-§-^ 1^ 4^ 

<65> [tiV-g-^ 3] 




<66> #7j*HH Ri, R2, 3}-*H w>4 *tq.. 

<67> aV-g-^ 3^r ^-7] at-g-^ 14 2<^H -Tfl-^]^> 0 1^ -^£^11-^ 6^ tt7| 
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<68> -s-ejl^Aj-olc o.^] 20^ E2]ffil^l^ (CF3COOH) 3-^-§- 215. 3^ 

<*}7H ^fl^^M 5LBf^^>^.u|lo]E (potassium carbonate)*-} ^.^H^^V^l 5. 

i=. cJnfl^oVclic^El^ (dimethylaminopyridine, DMAP)^- ^1 *&-§-*l7l^ o}*tfr7)4\ 

3^-§- 23°1 

<69> [«V-g-^ 4] 




MeO 



<70> # 7 H4H R 2 , Btt 1<*M 

<7i> tiV-g-^ 4^ o>^>^7l C-4^^1^ ^#7l# ^T^Hr ^l^oll ^ 3Mt}. o>4^ 
7] 6°fl *1^7r^°l°H^#(thiocarbondiimidazole)i8: 24# *fiS*}JI, 

S^°l^ll*W^ 0 l^(nBu3SnH)5. ^€ <r^^-3E^l 25* °1 * 

1, 2, H^r 321 7^ 26, H^jI 27^: ^W". 
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<?3> j£ 7 ) q<m*\ Rl, R2, B fe H*l 

<74> tiV-g--^ 5^ o}*Kf7l^ 4^*]^) ^ofl ^€"71^ ^^fl^-«h# ^sM^Itt ^.£-3., ^ 
^(Swern) #5HH1 ^*fl 6-515.-^ 27# "gal, ^liM^ L-fia]i= &K| j= 
(L-selectride)^ -f-*fl ^M^l^l «#7l» 7>^1 29» £fetr. 

a] ^zJ^oj^H 291- "£uZ. f *r^<>J| ^«fl 30^- «£ttEK 

JfM SL^M *>El^ ^eUm^ afi^^r. 

3*}£r. ji*ll-iHH3 ^-^Jl^f#^]^.B}-o]s.^ ^.^l^oi ^ « 0 >^^- Oligonucleotide 
Synthesis, A Practical Approach, Gait(ed.), IRL Press, Washington D. C. (1984), 
Caruthers and etal., U.S. Pat. No. 4,458,066 ^ 4,500,707 ^1 7l*fls)<H 

<77> -g- Tf#2fl-2-El-olc £.^S.«-El ^ 71 ^ ^^>-§-* ^«fl -8:^ul^7> 
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^5L<H #Hfl^(CPG)# ol-g-^-c^ S.^# ^nl^Alvj]o-|E (hemisuccinate)S. ##<H *H 
a] H ^-2-^5^ ^■S.el-olc/i.^^-iH-o]!!]^ (mesitylene-2-sulfonyl 
chloride/l-methyl-lH-imidazole) «HH ^^hs-^ £M3tr4. 
<79> s}-*H} i 2.ii^» ^r^JLTr#^l^o]^ 3'-^ ^ ^ 

DNA ^7lS ^>-§-*>^ 5S 3L^3£o"Mt}o];E *\)^ c»l-§-*>^ ^c^rK^] 

♦ #^ ABI 392 -a^AS 1^ S-in^^ ^£.<4 Jl^ll ^-§-^71 

^ DNA ^7]^ i^5Lo>D}cfol S ^-^*>M-, 2'3l*H ^o}<^ 7 ) 

7> 1£] S.2c^ ^^-^r-S- ^w>^^l 602:^1^ 6002:5. <S3M 

<80> ^3*Rr *elJL^7> ##<H*jig o]^ ji*)] ^xl^-S-^-Bl g;Bj5q<H d > ^ 

BEtir ^W^M^ tM}. o] =- 4^^. ^tsfl^ ^JSl XI Jl 4^ ^1^^ & 

4. ^£3-2-3. ^1^1^11-^: -&£q^t ^ *1b1*M ^71^ ^fe. 

7rtr ^^^^(^^-^-S. 55£<H]^ 177>1#) ^qof^l- A}-§-*>o} £^€4. * 

^TlH^ oi^ol^^c-il, o]i=. DNA tM§7l«IM xfl^ ol-§-*r^4-, 80 % 

S'fcr, 4°lir-3.-S.;2^Kdichloroacetic acid), S£r°] ^.S-S-^K trichloroacetic acid) 
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<81> 2.^^ 2'-fl*W ^€-71 7> $X$± ^-r-°fl^ o>ol^Jf- E]^7lS. -tf^HH DNA ^ 

^7l# A>-g-«H ^UH* *fl2^}JL, ^ ^«>^^1 DNA ^ ^12: ^^HH <£5-\J 
o}o]} o)«fl £3^. o}*Kf7l ^^*H ^7> 7| o.^ #^efl^7l 

(F-moc)7lS. iL^Ml, o) <$a] ^S^JLH^ ^ * ^^Sl i^7l ^-opa-i; j§-n 

<82> ^- ^o)]a|^ 2^ ^ <£E|>ifl^ ^SlJlH^ ^] S ofl ^o^, o>^^(s] 

5flel^#^, piperidine)^ 3-i£4i^*H ^^Knucleobase)* ^^.S*! 

^^M) *>Sm. ^, ^(aminal ) 3-f*H^ ^s)-, 

aflB)- 3*1 2.^1 ^ < g7]7} £.<?H s}^ o]Aj*i]o} w-e}7> IL^-SIMI, ^^l^ife o> 

^r#sfl^olHl- <2-§r *r 5£^. J£«r, ^ <^ 7l(group)« JE^^ll 5£°1^ 

, =L S.'SH -g-^ltl: <^>7>^r7>l- o]-g-^-o.S^ <§7l^ a>-§-^ «l7lS-g-^: 

^ 7l7> 2 0 d€ RNA<>11 tfl^ fe^r Tm 

<83> ^|<*fl SU^^I, tfl A] °>*Kr7i# A]~g-^J1 o]ofl ^Aj 7 l§ J=L 

J2.BMJE.§ 7>^1 *e)JL^ JLdtxoll tflt!: tfl^o} ^-o> o>^^ ^JAS <£e^ , ^ 

i^-tg^ ^jit^ - # ^o>^^ tfl^ *}<3 DNA°f| 7flAi£) 
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& i}. atb, #34^ ^M-jH^ 5£^5)]o]E cl^^» ^ #JjL %. 

oH^(phosphodi ester) SiiS^lH °1 e (phosphothioate) ^^^.^#51]^.^ 

# £ c dtb *fl3.£ *BlaL*|* *fi^^h ^€ tt#s1]-2-^o1c^ 

ttH*}^ tfltb ^^-i: 7r*H, SEtf: ^KfT^ <3i41*H ^^7l# -g- 

<86> ^ ^r^jl^^- tVE^^i ^E)ji^r#5fli^B}-olc7> -§-§-°flS. 

-fi~g-*H mRNA^l <#*q^ ef^-s. *}^5L & 

A. 

. <8?> <&El^ 7m°\] 9X°]*], 5]^ ^B^l-H. ZL ^ 

^ ^AVofl SEfe O.3. -B-#*>7} ^ mRNA^ 7]) a) 3 

^(initiator codon) ^3 ^(4~307fl <§7l^)ofl ^30.^ 3-§-*K£-ij- 3 
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*Kltt- «r SWAkhtar etal, Nature Genetics, 1993, 4, 215). °] mRNA^l tfl^b ^ 
zajtL^g. o^&j ^ofl ^€ *r Sl-2.^(Mishra etal, C. R. Acad. Sci. Ill, 

1994, 317, 977 ; Milner etal, Nat. Biotechnol., 1997, 15, 537), ^3. 7flA]:2€-°m- 

^(transcritioanl start site)* ^^SLS. *>fe ?H -f^tr 
jisfl- q-Bf^cf(Bacon etal, Oncogene Res., 1991, 6, 13). mRNA^ ^^o] <£b!*1*1 

^ofl^ -fr#3LE= (genetic code)» °l-8-«H M^Sc *fl^*M tt^-ffli 

^jlu]^ mRNAS] ^ 54^, ^ 

5£tb ^13* 49<ir*Kr mRNA^- DNA» £3- Tr^^Ka, =>- ^3*1 

<88> mRNA ^*>fe ^Bl^^ 3.71^ 4~307fl ^ JE.it "13. 

w>^-3) i%v\ , 7 ~ 227fl 7} JLtq- ti>^*} Sj-cJ- . 
<89> £ ^elJL^^ ^^1S, #^15., €^ XIX, ^^a. ^ «W 

- o. £ ^ ty°£i& *\}Z_<% ^}]*Kr DNA J£xr RNA°1] 4 1 

HV^^ Ai<i, tiVol&l^ OJ-^I^L ^^fl 7>i<i, ^ #e}- 

i^l^ ^ ^ol ^ o^d-. ^Jl^sq- DNA 31 RNA^ ^^8: ^ 

^ ^£ 2L^r 3*ll*Hr *« 

-g: ^^lf^, ^^^^ ^£ &t}. 

<90> atb, £ -t^^Tr wH^M" «}-Efle|o}3. <?ltr ^^^r, # ^ ^^^Sr, 

-y^^^M 7fl^z}-# (coronary restenosis) ^ *l3_ofl ^ v\o]z\ 
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(cytomegalovirus) &SL*\ , 34-*)]^ *W *\*o] DNA RNA^ 

c-myc, c-erbB-2 (oncogene) , «J*H -fr*l*r( tumor suppress gene), ^ 

oj-jzj- ^V^^l tt^1*V (protein kinase A, protein kinase C, c-raf kinase, 

bcl-2, bcr.abl ^ #^) ^ 5L^*M , *r7 r ^^^5Ur ^i^<§, £ 
EL^, *U<i ^ ^ ^«r°l Si^f- 

<91> £ ^-tgo^ v-a^^olH. JE.i^l, <££)^ ^31*1, S.^- -SrBjaLHfe «g 

5r^-#°fl aJ«H3E. *m ^afl ^i^-, ^^vilolE (Calcium 

carbonate), ^EL3.£l (Sucrose) 3^f ^^-^ (Lactose), ^* 3<H 2^m4. 

atb #£^r JM3*n ^^ei]o]E ^a. ^ a>-§-€^. ^ 

^s^^ol #> sxj-e}.^ oi^qofl 7}*| ^^1, ^^1, 

tf^MI, iL€^l ^1 *r 5U4. al^^^l- 3^ *MHfe *r-M, ti l^r 

^-Ml, -Ml, ^^^l, ^^1, «1^-M|, « 

(Propylene glycol), l-sHU'S ^.<^4 £ 

^ 7)#, ^^Hm^r ^r A > ofliEfls -o] A>-g-^ ^ oj4. 

(liposome), PEGs^ (PEGylated liposome), ^ •SW-g-S ^ 

(cationic lipid) 4 ^al^l- >Hl5Lvfl5. -g-°]*r>l| 3^1* *}-§-^ 

214. 7]^S.fe (witepsol), *r^S#, M-S (tween) 61, ^>7>^1 , 
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« ^>-§-*>7l 4m -B-JL-g-^ 0.1-50 mg/kg °laL, ^H^r?!^ 0.2 ~ 

2 mg/kg °]^. 



PCR°fM ^slui ^ol^o] ^^-o. ^ - 7}*)JL SX^r. 

<95> ^JI^ °l-§-^ *1, M 

(probe)-^-S. ol-8-« ^ StWNucleic Acids Res., 1995, 23, 217). 

<96 > t£^, £ -a^jn^ -fi-M ^lSM <^ 7}*] ^ 4* 

SzI2 fl3j p jl^^ ^^la.S.u].£zLSfl5r| (reverse phase HPLC), °1 -Sr 51^:3. S.^>M^i 

<98> *>7l * ^H^l fl* ^*HH ^*fl 
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<99> S.±*l ^rfeil^l£^ 

<ioo><^a1^1 i> 6-N-^l2:^-{(3R,4R,5R f 6R)-N-^l2:^>o]^^-5-[(2-Alo>i a ofls-Al) (N,N-t}<>1 

<ioi> (cf^l i) i, 2-<>l^SS^iq€-5-^l£-ff-D-W^fe}-i^s] *fl2 
<102> c}-ol«-^Ei^-A>o]^(Bu2Sn0, 48.6 g, 195 mmol)» ^^(500 mL)^] 91^ 1, 2-°l 

4iSS^e)Ti-D-#^S^e}-^S(20 g, 91 mmolW 7>^r ^ <>1# 1*1 # «> ^-<?> 7><g $ 

°ll^€#Se)-olc( CH2Cl2> 500 mL)# 7>tb ^ °1# 0 TC^l ^^7}ul ^)€^#S.efc>l 
S-(CH 2 C1 2 , 100 mLHl ^-^1 «.S^l(Br 2 , 5.2 mL. 102 mmol)# 37}*rSi=r. 

-8-"H7> ^#^1 ^K^IH ifl^ij- «jAV^ 7>*M J1^7> -g-Sfl 

^ ¥ <2$4. «]^^§- ^]7l^aL Hfl^fr** #tf*HH * 

ol» 10% Me0H/CH 2 Cl 2 )5. 3*fl«H 10.4 g^ £&*=r 

53 %). °ife.i*g- #jl*>^o.m- ^si 4^^- **h £-3*m 

-I: #olja ^Al^cf(^-ji^: Baxter, E. W., Reitz, A. B. J. Org. Chem. 

(1994), vol 59, p. 3175). 
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<!03> lH NMR (D 2 0) d 1.30 (s, 3H), 1.44 (s, 3H), 4.42 (d, 1H, J=3 Hz), 4.59 (d, 

1H, J=3.2 Hz), 4.68 (m, 1H), 4.94 (d, 1H, J=3.3 Hz), 6.06 (d, 1H, J=3.5 Hz). 

<104> 2) 5-?fl£-D-#^^^ *flS 

<105> 50WX 8-200 ^1(69.83 g)» #7) (#311)3 s|-f-#(13.65 g, 62.55 mmol) 

o] ^^(200 mL) -g-^H 7>*>JL, °1S ^oflAi 36^m^-^r m^Al^cf. ^ 
^*|* «^4^7l^-jl ^cfl^- ^ 10.3 g(^# 92 %)3 -fl^** £&i=h 

<106> i H nmr (d 2 0) £ 3.12 (t, 1H, J=8.8 Hz), 3.40 (brt, 2H, J=9.9 Hz), 3.51 (d, 

1H, J=11.8 Hz), 3.57 (t, 1H, J=10.1 Hz), 4.83 (d, 1H, J=8.2 Hz) 

<iot> (#7jl 3) (3S,4R t 5R.6R)-2-(^l=^H^)-N-«S^l^^^l«l^-3,4,5-E^^ 

<ios> (#31 2)4M a»l^#(8.24 g, 46.26 mmol)* ^-§-(200 mLHl ±r<& 

3s °1» 78 X:«\]x\ *fl ^^1^(6.76 g, 36.89 mmol)^ ^V(2.22 g, 

36.97 mmol)£| ^1^(300 mL) -g-«H 7>*>^4. o}7l<* o>^>o]^ol^ 
(NaCNBH 3 , 5.82 g, 92.62 mnol)* 37}*M <3*> 78 ^ # 

^^l #-§-^3 ^5L# ^-g-^-t- -**<flAi * <>1» 

^^^.^Al^al, <*j7H S^- i#7m^^E(Na 2 C03)-g-^* 7>^S!Sl4. <^7l 
ofl ^M^sM^* 7V*M ^#*>J1 -8-7]^ ^-H^ ^, %^>q-S#(Na2S0 4 )^ 
#-g; ^7l*>31 ##^^1^. €^ SS-^SZLBflB) (CH2CI2 100% - 10% 
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Me0H/CH 2 Cl 2 )3. ^*l]*}55l4(5.9 g, 39%). 
<109> i H nmr ( D2 o) s 1.85 (brt, 1H, J=10.5 Hz), 2.38 (brd, 1H, J=9.2 Hz), 2.93 (dd, 
1H, J=4.3, 11.3 Hz), 3.06 (brt, 1H, J=8.1 Hz), 3.51 (brm, 2H), 3.67 (brt, 1H, 
J=5.5 Hz), 3.83 (brd, 1H, J=4.5 Hz), 3.95 (brd, 1H, J=10.1 Hz), 3.99 (brd, 1H, 
J=4.8 Hz), 4.11 (brs, 1H), 4.22 (brd, 1H, J=11.5 Hz), 5.71 (s, 1H), 7.10 - 7.24 
(m, 10H). 

<no> (^jfl 4) (3S,4R,5R,6R)-N-^S^>ol ^-3, 4-^01^-01^.^-5, 6-0- [(4-n{|^H^)«i 

< m > zjj^q nfl^^l#se|-olc(ioo mL)°fl (#31 3)2} S»l^-^(3.5 g, 1.63 

mmoD-a- ^r°l^ ^^-^01^^1^^1(1.86 mU^r J\?\t\^ pHM-fl-Bi^ol S(0.92 
g, 3.67 mrnoD* 7}*^^. ^>-§-^* 16^1^^ 3s 2>$r 

olE -g-ofl ^ pfl^^}#S.e)-olH.l- 7}«H ^#*>J1 -B-7l^ ^r&ltb T=r-°r #<£^ 
^1^. ^a>1- ^ 3L3.v\S.ZLtfv\ (10% MeOH/CH2Cl 2 )S ^^SW^ar^^S. 
^ A:B = 1.7:1, 3.7g, 76%). 

<ii2> l H nmr (CDCI3) cfolol-^^l^l^DKdiastereoraer) A 6 1.79 (s, 3H), 1.92 (ddd, 
1H, J=4.8, 10.7, 10.7 Hz), 2.46 (m, 1H), 2.58 (m, 1H), 3.07 (dd, 1H, 
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J=4.8, 11.3 Hz), 3.37 (dd, 1H, J=8.8, 9 Hz), 3.62 (dd, 1H, J=10.2, 10.5 Hz), 3.81 
(s, 3H, OMe), 3.90 (dd, 1H, J=9.2, 9.2 Hz), 4.50 (dd, 1H, J=4.7, 10.8 Hz), 5.04 
(s, 1H), 6.89 (d, 2H, J=8.6 Hz), 7.15 - 7.38 (m, 10H), 7.50 (d, 2H, J=8.6 Hz); 4 
o)o}^^u\ B S 1.54 (s, 3H), 1.92 (ddd, 1H, J=4.8, 10.7, 10.7 Hz), 2.46 (m, 
1H), 2.89 (m, 1H), 2.99 (dd, 1H, J=4.8, 11.3 Hz), 3.37 (dd, 1H, J=8.8, 9 Hz), 3.51 
(dd, 1H, J=9, 9 Hz), 3.85 (s, 3H, OMe), 3.99 (dd, 1H, J=10.5, 10.5 Hz), 4.44 (dd, 
1H, J=3.9, 10.2 Hz), 4.95 (s, 1H), 6.97 (d, 2H, J=8.5 Hz), 7.15 - 7.38 (m, 12H). 

<H3> (Ta-Tfl 5) (3S,4R,5R,6R)-N-m^>ol^€-3-3^-f €^°Hm^€^-^l-4-*>ol = ^-^ 
-5,6-0-[(4-^^l«Hl€3<ffl]^*Jlsm 

<H4> 5£le|^(8.81 g, 9.01 mmol)4 "^^m 0 !— (AgNOs, 5.68 g, 33.42 mmol)# 

*H-^S.#^ (300 mLH ^91 #7} 4)3 I^l^^tt t±o)o}+n$}±*l 

(13.18 g, 28.55 mmol)(^ cfo]o>^Efl^]^^ 7}?>}3L, o) ^6\}X) 

20^1} c$7)o\] 3*} ^^HM^S-eMlE- (TBDMSiCl, 5.68 g, 37.73 

mmoOl- 7>*H #*«JH 12*12: ^^^4. *>-§-*>)* ^ #<&^*H 

°m/«!#)^ ^^1^^4(12 g, ^ 73 %). 
<115> 1H NMR (CDCI3) A 6 0.00 (s, 3H, Si-Me), 0.07 (s, 3H, Si-Me), 
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0.84 (s, 9H, Si-tBu), 1.78 (s, 3H, Me), 1.92 (dd, 1H, J=ll, 11 Hz), 2.45 (ddd, 1H, 
J=4.4, 9.7, 9.7 Hz), 2.61 (brs, 1H, OH), 2.90 (dd, 1H, J=4.7, 9.7 Hz), 3.39 (dd, 
1H, J=8.7, 8.7 Hz), 3.77 (m, 1H), 3.81 (s, 3H, OMe), 3.98 (dd, 1H, J=10.2, 10.6 
Hz), 4.44 (dd, 1H, J=4.5, 10.5 Hz), 5.03 (s, 1H), 6.88 (d, 2H, J=8.8 Hz), 7.14 (d, 
2H, J=8 Hz), 7.30 - 7.47 (m, 8H), 7.49 (s, 2H, J=8.8 Hz); t^olo}^^^ B s 
-0.07 (s, 3H, Si-Me), 0.03 (s, 3H, Si-He), 0.82 (s, 9H, Si-tBu), 1.54 (s, 3H, Me), 
1.90 (dd, 1H, J=10.5, 10.5 Hz), 2.48 (ddd, 1H, J=4, 10.4, 10.4 Hz), 2.82 (dd, 1H, 
J=4.8, 11.4 Hz), 3.38 (dd, 1H, J=9, 9 Hz), 3.52 (dd, 1H, J=8.9, 9.4 Hz), 3.55 (m, 
1H), 3.62 (dd, 1H, J=10.5, 10.5 Hz), 3.86 (s, 3H, OMe), 4.39 (dd, 1H, J=4, 9.6 
Hz), 4.94 (s, 1H), 6.98 (d, 2H, J=8.8 Hz), 7.15 - 7.47 (m, 12H). 

<116> (#711 6) (3S,4R,5R,6R)-N-^^ol = ^-3- 3 ^^cfolpfl^^^^.Al-4-pj)s.Al 
-5,6-0-[(4-^^-AH^)6fl^^Tffl]2)4^^o 1 n ]3 . 

<iit> o\o) Sl^i&(2. 74 g, 19.3 mmol, 1.2 mL)4 ^ SH^^l ^(0.933 g, 233.25 
mmoDl- ^ tflHEHVol^-S^UOO mLH] <#7] (&7f\ 5)5] t^o} 

+ A (5.6 g, 9.66 mmolH 7}^-JL o) * ^4i*> ^-&<$*\ 2a]# M 

#*>$m. ^#(brine)-§: 7>^ul ^^^#3.^01=3. tf-g-, -fr7}%^ 

#5. %5L &2i, #<$^is}$X^. ^ ELS.v}S.ZL^Z\ (10 % oj]^oH]BflolE/ 

*n#)3. ^^11^4(5.38 g, ^# 94 %). 

<n8> 1H NMR (CDCI3) ^c]c}^^SL^\ A S 0.00 (s, 3H, Si-Me), 0.06 (s, 3H, Si-Me), 
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0.83 (s, 9H, Si-tBu), 1.75 (s, 3H, Me), 1.91 (dd, 1H, J=10.8, 10.8 Hz), 2.42 (ddd, 
1H, J=3.6, 9.3, 9.3 Hz), 2.87 (dd, 1H, J=5, 11.4 Hz), 3.00 (dd, 1H, J=8.7, 8.7 
Hz), 3.63 (s, 3H, OMe), 3.57 (ra, 1H), 3.81 (s, 3H, OMe), 3.93 (dd, 1H, J=9, 9 Hz), 
3.96 (dd, 1H, J=10, 10 Hz), 4.45 (dd, 1H, J=4.6, 10.8 Hz), 5.02 (s, 1H), 6.89 (d, 
2H, J=8.9 Hz), 7.14 - 7.47 (m, 10H), 7.48 (d, 2H, J=8.8 Hz); B S 

-0.07 (s, 3H, Si-Me), 0.05 (s, 3H, Si-Me), 0.82 (s, 9H, Si-tBu), 1.50 (s, 3H, 
Me), 1.83 (dd, 1H, J=ll, 11 Hz), 2.43 (m, 1H, J=3.6, 9.3, 9.3 Hz), 2.79 (dd, 1H, 
J=5, 11.3 Hz), 2.97 (dd, 1H, J=8.7, 8.7 Hz), 3.52 (dd, 1H, J=9, 9 Hz), 3.53 (dd, 
1H, J=10, 10 Hz), 3.67 (s, 3H, OMe), 3.77 (m, 1H), 3.86 (s, 3H, OMe), 4.38 (dd, 
1H, J=4, 10.5 Hz), 4.91 (s, 1H), 6.98 (d, 2H, J=8.9 Hz), 7.14 - 7.46 (m, 12H). 



<118> (#31 7) 

(3S,4R,5R,6R)-N-^^>^l^l-3-eHH^-4-^]^A]-5,6-(^[(4-^^A]^^)ofl^e)^i] 

<120> s-5.5fol = (E|)H^>ol^ S ^^.ofl if-o^fe 1 M -§-1, 25 mL, 25 

mmoO-8: Bflme^H (125 mLH H9l <$7] (#?fl 6)^ 5.*||S^# (4.94 g, 
8.38 mmolH 7>*>ul ^£r<=*H 2.5^^- a?^*! :f o]§ #<&^*\-%t\. . 

^ MP>S.^.2fls|(10 - 40 % <Hl^oHlBj|olE/«nAV)s. 3*||Sfr5acK3.44 g,^ 86 
%). 

<m> *H NMR (CDC1 3 ) cf^l^Bj]^!^.^ A 8 1.77 (s, 3H, Me), 1.93 (dd, 1H, J=10.8, 
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10.8 Hz), 2.47 (ddd, 1H, J=4.7, 10.1, 10.1 Hz), 3.02 (dd, 1H, J=9, 9 Hz), 3.08 
(dd, 1H, J=5, 11.2 Hz), 3.71 (s, 3H, OMe), 3.82 (s, 3H, OMe), 4.00 (dd, 1H, 
J=10.5, 10.5 Hz), 4.03 (dd, 1H, J=9, 9 Hz), 4.51 (dd, 1H, J=4.5, 10.8 Hz), 5.05 
(s, 1H), 6.89 (d, 2H, J=8.8 Hz), 7.14 - 7.47 (m, 10H), 7.47 (d, 2H, J=8.8 Hz); 4 
olo>^Efl^]^.^ b S 1.58 (s, 3H, Me), 1.91 (dd, 1H, J=10.5, 10.5 Hz), 2.48 (ddd, 
1H, J=4, 10.3, 10.3 Hz), 3.02 - 2.98 (m, 2H), 3.70 - 3.57 (m, 3H), 3.82 (s, 3H, 
OMe), 3.86 (s, 3H, OMe), 4.45 (dd, 1H, J=4, 10.5 Hz), 4.95 (s, 1H), 6.98 (d, 2H, 
J=8.8 Hz), 7.16 - 7.39 (m, 12H). 
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<122> (#31 8) (3S,4R,5R,6R)-N-€S«1-ol^^-3-o|l^i^-4-D|)^-Al-5 ) 6-0-[(4-^^-Aljj|l^) 

<123> m^S^ m:S.?)-°}2.(2.15 g, 18.81 mmol)^ Se)ofl^^(1.46 mL)-g- xfl 
U^-tSeM^UOO uLjoi ^-o] ^- 7 ] (#31 7) oi i^|^.^g-(2.98 g, 6.27 mmolH 7}is} 

*H ^^JL -B-71^ Cf^-, ?dSAl?lJl ^^Sl-^t}.. #A}§ £^ 

S:zi!fl2K20 % - 50 % «^|^oHH1 0 1S/«!^>)S ^*H*>5a^ (3.44 g, 99 %). 

<124> *H NMR (CDC1 3 ) t\.o)o}^^±v] a 5 1.77 (s, 3H, Me), 2.07 (dd, 1H, J=ll, 11 
Hz), 2.44 (ddd, 1H, J=4.7, 9.9, 9.9 Hz), 3.09 (s, 3H, OMs), 3.21 (m, 1H), 3.22 
(dd, 1H, J=9, 9 Hz), 3.67 (s, 3H, OMe), 3.82 (s, 3H, OMe), 3.99 (dd, 1H, J=10.6, 
10.6 Hz), 4.03 (dd, 1H, J=9.1, 9.1 Hz), 4.52 (dd, 1H, J=4.5, 10.9 Hz), 4.59 (ddd, 
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1H, J=5.2, 10.5, 10.5 Hz), 5.07 (s, 1H), 6.89 (d, 2H, 5=8.9 Hz), 7.15 - 7.38 (m, 
10H), 7.46 (d, 2H, J=8.9 Hz); 4°l d >^^l B S 1.53 (s, 3H, Me), 2.04 (dd, 
1H, J=10.9, 10.9 Hz), 2.45 (ddd, 1H, J=4, 10.2, 10.2 Hz), 3.07 (s, 3H, OMs), 3.19 
(dd, 1H, J=9.2, 9.2 Hz), 3.60 (dd, 1H, J=4, 10.4 Hz), 3.62 (dd, 1H, J=9.1, 9.1 
Hz), 3.73 (s, 3H, OMe), 3.87 (s, 3H, OMe), 4.40 (dd, 1H, J=5.2, 9.3 Hz), 4. 43 
(ddd, 1H, J=4.2, 10.8, 10.8 Hz), 4.96 (s, 1H), 6.99 (d, 2H, J=8.8 Hz), 7.14 - 7.39 
(m, 12H). 

<125> (#31 9 ) {(3R,4R,5R,6R)-N-te*H^€-4-^^Al-5,6KK[(4-^^A]^^)ofl^^^]^ 
5He)^-3- < a} e >>^]i t i^ 

<126> oj.cflyK0.82 g, 6.07 ramol), i# «Hh.3Hh.(304 mg, 7.6 mmol), 18-3.^-6(319 
mg, 1.21 mmoD-fr ^ M,N-T^oH^S.#o>n>olS.(75 mLH ^ul 80 t:°lH 1*]# 
S^OT. °1 -8-*W N,N-T4o]pfl^iS.o>ti>o]s.(25 mLH ^91 #7] (#7)] 8)2] 
a^WW ^W^n^S-*] B(1.67 g, 3.02 mmol) (^ ^c}^^^ AM- B 
^ 7>*>JL 100 7>^tt 16*1*1: ^-o> JUtiV^^cf. H>-S-#l- ^ 

4*>ol tfWUMtl ^^°Mb11^S(400 mLH ^-ojji ^ w>ol^a.vl]o]E 
-8-^(25 mL)^ #(50 mL)5L ifl&i*. ^a^Jl * , #*HI 

H3.n}£^iSj|jq (5 % ^^-i:/ofll^#S.eho] = )s. ^*fl*l-£ 4(900 mg, 50 ft). 

<127> !H NMR (CDC1 3 ) £ 1.55 (s, 3H), 2.74 (m, 2H), 2.80 (dd, 1H, J=11.3, 11.5 Hz), 
2.98 (m, 1H), 3.37 (s, 3H, OMe), 3.69 (dd, 1H, J=10.4, 10.4 Hz), 3.92 (m, 2H), 
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3.93 (s, 3H, OMe), 4.47, (ddd, 1H, J=4, 10.6, 10.6 Hz), 4.48 (m, 1H), 5.02 (s, 
1H), 6.99 (d, 2H, J=8.8 Hz)), 7.13 - 7.42 (m, 12H), 7.71 (s, 1H), 8.32 (s, 1H). 



<128> (#711 10 ) 6-N-^2:^-{(3R,4R,5R,6R)-N-^l^ol^^-4-^mAl-5 t 6-0-[(4-^^-Al^|^) 
<^3^]34^-3-<|J}<>Hl\i3 

<129> 3)^^1(100 mLHl ^71 (#711 9)3 S*113-t#(1.65 g, 2.78 mmol)# ^-o]Jl 0 

^SHS^. #S.eJ-°li=(1.17 g, 8.34 mmol)* 30£- ^ ^<HSB|J1 ^£r°lH 

2Al^o> je^^t}. o)s. tfA] o T?5. ^z^lul #(2.7 mL)# 7>«H 5£r# 
*\r%t)r. <3-5.qoHK5.56 mL)# ^<HH 7}*}JI 15£-# 31*} ^<H] #(500 mL)^g- ^7> 
^ ^l^^#S^o]c(200 mL)3. -fM** ?1Sa171j1 ^^-^Sfttl-. 

^3 3S.p>SZLEfl3 (10 % ^)^/xfl^^#S.el-ols.) S tRi.27 g. 66 

ft). 

<130> 1H NMR (CDC1 3 ) <5 1.55 (s, 3H), 2.75 (ddd, 1H, J=3, 9.1, 9.1 Hz), 2.82 (dd, 
1H, J=11.4, 11.4 Hz), 3.05 (dd, J=4.5, 11.3 Hz), 3.39 (s, 3H, OMe), 3.71 (dd, 1H, 
J=10.5, 10.5 Hz), 3.82 (dd, 1H, J=9, 9 Hz), 3.88 (s, 3H, (Me), 3.96 (dd, 1H, 
J=9.1, 10 Hz), 4.49 (m, 2H), 5.03 (s, 1H), 7.00 (d, 2H, J=8.7 Hz), 7.13 - 7.41 (m, 
12H), 7.52 (t, 2H, J=6.7 Hz), 7.60 (d, 1H, J=7.1 Hz), 7.91 (s, 1H), 8.02 (d, 2H, 
J=7.3 Hz), 8.75 (s, 1H). 



<131> (#3] 11) 
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6-N-€S^-{(3R,4R,5R,6R)-lN-^^*><>l = ^-5-SH^^l-6-^ol=^AlTfl^-4-Tfls.Al 

<132> 80 ft <>H]S#(10 gH #7) 10)5] a^l^#(1.22 g, 1.75 mmol)^- ^H^l 

45 - 50 TC°1H 3*]# jZ^}^ . ^H^-I-S.eH^aOO ml)^ ^s\- 
aiflolS. -8-^(20 mL)^ 7}f>}JL ^-7)%-% ^Eltb ^^l^l-H #^^£4. 
# ^ 3.S.^>SH2fl 55^(5 % ^^/^l^^l#S.e^olc)s. «*}£t=K543 mg, 55 ft). 

<133> 1H NMR (CDC1 3 ) 8 2.74 (m, 1H), 2.97 (dd, 1H, J=ll, 11 Hz), 3.10 (s, 3H, (Me), 
3.19 (dd, 1H, J=4, 12 Hz) 3.78 (dd, 1H, J=8.5, 9.7 Hz), 4.02 (dd, 1H, J=8.5, 8.5 
Hz), 4.17 (dd, 1H, J=2, 12 Hz), 4.27 (dd, 1H, J=3.5, 12 Hz), 4.61 (ddd, 1H, J=4.2, 
10.5, 10.5 Hz), 5.55 (s, 1H), 7.19 - 7.53 (m, 10H), 7.55 (t, 2H, J=7 Hz), 7.61 (d, 
1H, J=7 Hz), 8.02 (s, 1H), 8.04 (d, 2H, J=7.2 Hz), 8.76 (s, 1H). 

<i34> (#3] 12) 6-N-^S^-{(3R,4R,5R,6R)-N-€^>°l^m-5-^-^H.^-Al-6-xq-o-|i I |)^Ee]^ 

^*Hli-4-^*l^^-3-*J}AKW^ A]3~ 
<135> 4,4'-^l^^]Eel^ fsefolc(o .752 g> 2.22 mrnol)* ^3^(10 mLW # 
7) (#31 11)^ S^]^#(500 mg, 0.89 mmolHl 0 7}f>}JL 16*)*} i2«H 

<L * *1* Q^tt^JL 5 ft rfc-g- a>°l^m^°lS -g-^}(10 mL)# 7}z>}<£v}. «^ 7 H1 pfl 
M#S5H^.(i00 ""D* 7 >^ ^**k2 -M** 

5ft 4. # A >» ^ 3S^>£H2Bs)(EtOAc:Hexane:TEA = 50:50:1)3. ^ls}&4(672 mg, 
88 ft). 



113-38 




1019990026947 2000/5/2 

J H NMR (CDCI3) S 2.68 (m, 1H), 2.78 (m, 1H), 2.97 (dd, 1H, J=ll, 11 Hz), 3.09 
(s, 3H, OMe), 3.12 (dd, 1H, 3=4.2, 11.8 Hz) 3.65 (dd, 1H, J=3.2, 10.4 Hz), 3.793 
(s, 3H, OMe), 3.796 (s, 3H, OMe), 4.21 (dd, 1H, J=8.5, 8.5 Hz), 4.63 (ddd, 1H, 
J=4.2, 10.3, 10.3 Hz), 5.09 (s, 1H), 6.81 (d, 2H, J=8.7 Hz), 6.82 (d, 2H, J=9 Hz), 
7.18 - 7.32 (m, 16H), 7.37 (d, 2H, J=8.9 Hz), 7.38 (d, 2H, J=8.9 Hz), 7.51 (t, 2H, 
J=6.8 Hz), 7.59 (d, 1H, J=7.2 Hz), 8.01 (s, 1H), 8.02 (d, 2H, J=7 Hz), 8.78 (s, 
1H). 



<137> (t£t1] 13) 6-N-^lS , a-{(3R,4R,5R,6R)-N-^lS€:>olc^_ 5 _[(2_Alo>^s.Al) (N,N-i}°1 

O] ;£ = ±)g.^3£^X\ ]-6-4°l "0 ^^-A] n)l ^-4-Dfl^-A] 51) 5fl E) QS-Q 

<138> ^7} (#31 12)^ 5.*fl3^#(654 mg, 0.754 mmol)* ^ o] -g-^H j=l^ 

3# ^HM*! 3s ^dtSHH 5^0^(7 mL)^ ±to)ji N(N -cfol o^sr 

S.^oH^6l-^](356 fd)-§r 7\*\%t\. d\ 7 )6\] 2-Alo>^^ N,N-4°1 °1 mS-S. 2. 
iSLoHtJ-olE(356 ^c)# 7>*>^t|-. o] uV-g-ofl^- ^^H^l 5*m SH&aI^, 
5 % tiM^KatlHH -§-^(10 mL)* 7>*>J1 nfl^^ll-S^l^dOO mL)3. 

(EtOAc:Hexane:TEA = 50:50:1)5. ^^ft^i^W^MSL*) ^# 465 mg, 58 %). 

<139> *H NMR (CDCI3) d 1.04 (d, 6H, J=6.7 Hz), 1.15 (d, 6H, J=6.5 Hz), 1.19 (d, 6H, 
J=6.5 Hz), 1.21 (d, 6H, J=6.7 Hz), 2.52 (t, 4H, J=6 Hz), 2.63 (d, 1H, J= 11.1 Hz), 
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2.73 (dd, 1H, J=2, 13 Hz), 2.84 (dd, 1H, J=4, 6 Hz), 2.92 (dd, 1H. J-8.5. 13.5 
Hz), 3.27 (s, 3H, OMe), 3.33 (s, 3H, OMe), 3.36 - 3.80 (m, 11H), 3.834 (s, 6H, 
(Me), 3.838 (s, 6H, OMe), 3.84 (m, 2H), 4.34 (d, 2H, J=ll.l Hz), 4.40 (d, 2H, 
J=10.6 Hz), 4.68 (s, 1H), 4.70 (s, 1H), 4.77 (m, 2H), 6.83 (d, 8H, J=8.8 Hz), 7.12 
- 7.39 (m, 30H), 7.55 (t 4H, J=7 Hz), 7.62 (d, 2H, J=7.2 Hz), 8.07 (d, 4H, J=7.3 
Hz), 8.72 (s, 1H), 8.75 (s, 1H), 9.06 (s, 1H), 9.32 (s, 1H). 
<140> 3lp nmr (CDCI3) S 149.01, 150.07. 

<ui><^aH 2> 6-N-^^-{(3R,4R,5R,6R)-N-^^ols^-5-[(2-Alo>^^-Al) (N,N-^1 

<142> (fcfl 1) (3S f 4R,5R.6R)-N-«a^<>lS*-3-3W*^H*4i*^lHr^^Al 

<143> o] 1S1 (^1 5)4H <9<H*1 tfolo^^i^ A («r 4olo>i^l 

BM" A*V tWU *M 1^ 6)4 ^AS 

<144> i R ^ (CDCl3 ) 5 -0.02 (s, 3H, Si-Me), 0.07 (s, 3H, Si-Me), 0.83 (s, 9H, 
Si-tBu), 1.24 (t, 3H, J=7.1 Hz, 0CH 2 C 
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1.75 (s, 3H, Me), 1.91 (dd, 1H, J=10.8, 10.8 Hz), 2.43 (ddd, 1H, J=4.6, 9.4, 
9.4 Hz), 2.88 (dd, 1H, J=4.8, 11.5 Hz), 3.08 (dd, 1H, J=8.7, 8.7 Hz), 3.74 (m, 
1H), 3.82 (s, 3H, OMe), 3.94 (m, 4H), 4.45 (dd, 1H, J=4.2, 10.3 Hz), 5.03 (s, 1H), 
6.88 (d, 2H, J=8.9 Hz), 7.14 - 7.40 (m, 10H), 7.46 (d, 2H, J=8.9 Hz). 



<145> (#3] 2 ) (3S,4R,5R,6R)-N-^)^^ol^^-3-3].ol^^-4-ofls.Al-5 > 6-(>-[(4-^l^-Al^ 
<146> oj ^-i-^ #7] (3-^1 l)d)]x] *)]^ a^)5j-^-#^- o]-g-*>a} ^X\6% lo] 7) 

<147> 1H NMR (CDC1 3 ) S 1.26 (t, 3H, J=7 Hz, OCH2CH3), 1.76 (s, 3H, Me), 1.93 (dd, 
1H, J=10.8, 10.8 Hz), 2.45 (ddd, 1H, J=4.4, 9.7, 10.1 Hz), 3.11 (m, 2H), 3.71 (m, 
1H), 3.82 (s, 3H, OMe), 3.99 (m, 1H), 4.03 (dd, 1H, J=4.2, 9 Hz), 4.12 (q, 2H, J=7 
Hz), 4.51 (dd, 1H, J=4, 6 Hz), 5.05 (s, 1H), 6.90 (d, 2H, J=9 Hz), 7.14 - 7.36 (m, 
10H), 7.45 (d, 2H, J=9 Hz). 

<148> 3) (3S,4R f 5R,6R)-N-^^o]c^_ 3 _ Dl |^ i ^_ 4 _ ofl s. Al _ 5f6 _ 0 _ [(4 _ tlJ1 ^ Al ^^ ) 

<149> o] s\r^^ #7) (#7fl 2)<M *fl££^ s^^g. oJ-g-gH 4] aH 1^ 8) 
<150> *H NMR (CDCI3) 8 1.24 (t, 3H, J=7 Hz, OCH2C 
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H3), 1.77 (s, 3H, Me), 2.07 (dd, 1H, J=ll.l, 11.1 Hz), 2.43 (ddd, 1H, J =4. 5, 9.7, 
9.7 Hz), 3.11 is, 3H, OMs), 3.25 (dd, 1H, J=5.3, 11.3 Hz), 3.32 (dd, 1H, J=9, 9 
Hz), 3.71 (q, 2H, J=7 Hz, OC&CIfe), 3.82 (s, 3H, OMe), 4.03 (m, 2H), 4.03 (dd, 1H, 
J=9, 9 Hz), 4.52 (dd, 1H, J=4.4, 11 Hz), 4.58 (ddd, 1H, J=5.2, 9.8, 9.8 Hz), 5.07 
(s, 1H), 6.89 (d, 2H, J=8.8 Hz), 7.13 - 7.37 (ra, 10H), 7.44 (d, 2H, J=8.8 Hz). 



<i5i> 4) {(3R,4R,5R,6R)-N-^2:*>olH.^-4-^^l-5 > 6^[(4-^^H^)^^^^l]s| 

<152> ol #7} (#7% 3HH °l-g-«H ^*H1 1^ (#31 9)^ 

<153> !H NMR (CDCI3) 8 0.88 (t, 3H, J=7 Hz, OCH2CH3) , 1.80 (s, 3H, Me), 2.71 (ddd, 
1H, J=4.4, 9.8, 9.8 Hz), 2.90 (dd, 1H, J=11.3, 11.3 Hz), 3.10 (dd, 1H, J=4.7, 11.1 
Hz), 3.23 (q, 1H, J=7 Hz, 0CH 2 CH 3 ), 3.76 (q, 1H, J=7 Hz, 0CH 2 CH 3 ), 3.82 (s, 3H, 
OMe), 3.95 (dd, 1H, J=9.9, 9.9 Hz), 4.07 (dd, 1H, J=10.6, 10.6 Hz), 4.20 (dd, 1H, 
J=8.9, 8.9 Hz), 4.53 (dd, 1H, J=4.5, 11 Hz), 4.64 (ddd, 1H, J=4.5, 10.8, 10.8 Hz), 
5.13 (s, 1H), 6.88 (d, 2H, J=8.8 Hz), 7.14 - 7.47 (m, 12H), 7.73 (s, 1H), 8.31 (s, 
1H). 

<154> (cj^l 5) 6-N-^S^-{(3R,4R,5R,6R)-N-^^}^^€-4-°ll^l-5,6-O-[(4-^l^-Alff0^) 
<^l^e|€]2l^l^#-3-^}^Hl\l^ 
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<155> o] 2^#£- #71 (#711 4HH S^lS)-^-#^: °l-g-*H ^*H1 1^1 (#7j] 10)4 

<156> 1H NMR (CDC1 3 ) <5 0.79 (t, 3H, J=7 Hz, OCHsCHg), 1.81 (s, 3H, Me), 2.73 (ddd, 
1H, J=4.4, 9.7, 9.7 Hz), 2.93 (dd, 1H, J=11.5, 11.5 Hz), 3.15. (dd, 1H, J=4.4, 11.3 
Hz), 3.22 (q, 1H, J=7 Hz, 0CH 2 CH 3 ), 3.80 (q, 1H, J=7 Hz, 0CH 2 CH 3 ), 3.82 (s, 3H. 
OMe), 3.98 (dd, 1H, J=9.1, 9.1 Hz), 4.08 (dd, 1H, J=10.6, 10.6 Hz), 4.23 (dd, 1H, 
J=8.9, 8.9 Hz), 4.54 (dd, 1H, J=4.5, 10.9 Hz), 4.72 (ddd, 1H, J=4.6, 8.8, 9.9 Hz), 
5.14 (s, 1H), 6.88 (d, 2H, J=8.8 Hz), 7.14 - 7.56 (m, 15H), 7.95 (s, 1H), 8.03 (d, 
2H, J=7.3 Hz), 8.76 (s, 1H). 



<157> (#7fl 6) 6-N-^S^-{(3R,4R,5R,6R)-lN-^^*>olc^_ 5 _ 6 f|.ol^.s.Al-6-^|-olcs. Al p| 1 ^ 
-4-0II s.Al s*l sf] 3 #-3-<|J }<>H1# <3] ^ 

<158> c»l Sl-^l-^ #71 (#7fl 5)<*)H *fl2:^ i^^* <>l-§-*H <M*H1 1^1 (#7fl 

11)4 ^^^4. 

<159> !H NMR (CDCI3) 8 0.85 (t, 3H, J=7 Hz, OCH2CH3), 2.73 (m, 1H), 2.98 (m, 2H), 
3.05 (d, 1H, J=11.2 Hz), 3.20 (dd, 1H, J=4.1, 11.6 Hz), 3.37 (dq, 1H, J=2.3, 7 Hz, 
OCH2CH3), 3.81 (dd, 1H, J=9.5, 9.5 Hz), 4.01 (dd, 1H, J=8.4, 8.4 Hz), 4.28 (dd, 
1H, J=3.3, 12.1 Hz), 4.59 (ddd, 1H, J=4, 10.3, .10.3 Hz), 5.56 (s, 1H), 7.20 - 7.64 
(m, 13H), 8.01 (s, 1H), 8.03 (d, 2H, J=7.3 Hz), 8.76 (s, 1H). 
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<160> (xihTfl 7) 6-N-^S^-{(3R,4R,5R,6R)-1N-^S*>°1^^-5-*1- 0 1H.-S-a1-6-x^o1d11^e^^ 

<161> o] #71 (#31 6HH ^12:^ S^l^l"^ o"|-g-*H ^Hl 1^ (#31 

12)4 ^ ij-^ O.S ^S^V^cf. 

<162> i H nmr (CDC1 3 ) 5 0.84 (t, 3H, J=7 Hz, OCH2CH3), 2.51 (d, 1H, J=3 Hz), 2.64 (d, 
1H, J=8.5 Hz), 2.91 (dq, 1H, J=2.3, 7 Hz), 3.06 (dd, 1H, J=10.9 Hz), 3.15 (dd, 1H, 
J=4.6, 11.4 Hz), 3.41 (dq, 1H, J=2.3, 7 Hz, OCH^CHa), 3.66 (dd, 1H, J=3.2, 10.4 
Hz), 3.79 (s, 3H, OMe), 3.80 (s, 3H, OMe), 3.81 (m, 1H), 4.22 (dd, 1H, J=2.5, 7.4 
Hz), 4.62 (ddd, 1H, J=4.4, 10.4, 10.4 Hz), 5.09 (s, 1H), 6.82 (d, 2H, J=9 Hz), 
6.83 (d, 2H, J=9 Hz), 7.18 - 7.65 (m, 22H), 8.01 (s, 1H), 8.03 (d, 2H, J=7.3 Hz), 
8.79 (s, 1H). 



<163> 8) 6-N-te^-{(3R,4R,5R,6R)-N-^^>^l^^-5-[(2-A]^1-^]^) (N,N-4°H 

13)4 4^-2-3. *fl2^v$i}. 

<165> iH NMR (CDCI3) a 1.01 (t, 3H, J=6.8 Hz, OCH2CH3) , 1.03 (d, 6H, J=6.7 Hz), 1.13 
(d, 6H, J=6.7 Hz), 1.16 (d, 6H, J=6.7 Hz), 1.20 (d, 6H, J=6.7 Hz), 2.52 (m, 4H), 
2.60 (d, 2H, J=ll.l Hz), 2.78 (dd, 2H, 3.7, 11.5 Hz), 2.94 (dd, 2H, J=3.6, 11.4 
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Hz), 3.01 (dd, 2H, J=4.7, 11.1 Hz), 3.18 - 3.80 (m, 16H), 3.83 (s, 6H, OMe), 3.84 
(s, 6H, OMe), 4.28 (d, 2H, J=13.6 Hz), 4.41 (d, 2H, J=13.5 Hz), 4.72 (m, 2H), 4.76 
(s, 2H), 6.82 (d, 8H, J=8.7 Hz), 7.08 - 7.66 (m, 44H), 8.07 (d, 4H, J=7.2 Hz), 
8.73 (s, 1H), 8.75 (s, 1H), 9.08 (s, 1H), 9.34 (s, 1H). 
<166> 3l P nmr (CDC1 3 ) 8 148.85, 149.96. 



101999WB947 



<167><^a1^1 3> 6-N-^l3: , a-{(3R,4R,5R,6R)-N-^l^s|-ol = ^-5-[(2-Alo>^ofls.Al) (N,N-i}°] 
°1 ) SL ^^x\ ]-6-cf o] Tfl ^ e e) 1^ X] tfl ^-4-m s-Al ofl a) ^2)1 si ia-3-U 

<i68> (cf^i 1) (ss^R^R.eR)^-^^^^^^^^^ 0 !^^^^^!^-^^!^^ 

-5,6-0-[(4-^^-Al^^)6)l^^^]^|5Jlsl^^ ^ ]2 . 

<169> ^A]6|] 1^ #7}] 50}) <£o]# t\-o)c}^}^]SL^ B(^^r O^Bfl 3)1.2. ^ A M" ASf 

B^l ^#)(200 mg, 0.61 mmol)# ^ ^]S^>olH.S.^-^-(5 mLHl ^534. c^H 
^ EflE^H^-S^^(2 mLH ^-<?I if- *>ol = ^ol^(72 mg, 1.8 mraol)^- 7}^}JL 
»}-g-^^ 60 ^ cf^S- 2-J±5.£ofl ^ 0)1 ^ ofl Efl 2 ( 171 ^L, 1.8 mmol)^- 

^ ^^-91 60 t*IM JH*]:*}^. 7>§>J1 «V-g-^^- ^^cHltilolES. 

4i# ^^olE^ ^ »]7i^ ^1 ^^c^ ^-a>1- ^Je)?]-^ 5 % - 10 % <*f|U 

oMHHE/snAj. -§-n|)# 3S.n>SZLsfl5r)H. ^»!§>^cf(215 mg, 56 %). 

<170> 1H NMR (CDCI3) 5 0.13 (s, 3H, Si-Me), 0.20 (s, 3H, Si-Me), 0.83 (s, 9H, 
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Si-tBu), 1.51 (s, 3H, Me), 1.83 (dd, 1H. J=ll, 11 Hz), 2.41 (m, 1H), 2.87 (dd, 1H, 
J=5, 11.4 Hz), 3.03 (dd, 1H, J=4.7, 11.5 Hz), 3.23 (s, 3H, OMe), 3.26 - 3.61 (m, 
4H), 3.73 (ddd, 1H, J=5, 8.7, 8.7 Hz), 3.85 (s, 3H, OMe), 3.92 (d, 1H, J=9 Hz), 
3.98 (d, 1H, J=10.7 Hz), 4.42 (m, 1H), 4.95 (s, 1H), 6.93 (d, 2H, J=8.8 Hz), 7.16 
- 7.40 (m, 12H). 

<m> (cj^l 2) (3S,4R,5R,6R)-N-iffl^ol = ^-3-^olc^-4-pfl^AH^.Al-5,6-0- [(4-*« 

<172> 6\ $Wt&& #7] 1HH *flS^ 5.^|^€-i: °l-8-«H ^ A H1 1^ (#3] 7) 

<173> 1H NMR (CDC1 3 ) S 1.51 (s, 3H, Me), 1.88 (dd, 1H, J=10.8, 10.8 Hz), 2.45 (ddd, 
1H, J=2.8, 9.2, 9.2 Hz), 2.76 (m, 1H), 3.02 (dd, 1H, J=5, 11.8 Hz), 3.11 (dd, 1H, 
J=9, 9 Hz), 3.43 (s, 3H, OMe), 3.55 - 3.68 (m, 4H), 3.86 (s, 3H, OMe), 3.90 (m, 
1H), 4.26 (ddd, 1H, J=3, 5.4, 11.8 Hz), 4.44 (dd, 1H, J=4, 11 Hz), 4.93 (s, 1H), 
6.97 (d, 2H, J=8.7 Hz), 7.20 - 7.40 (m, 12H). 

<174> (#3] 3) (3S,4R,5R,6R)-N-^S^-olH.^-3-^|^5.^-4-^mAlon^-^l-5,6-0- [(4-ofl^- 

<175> 0} ^^S: #7) (#7fl 2HH S^l^l-^- °l-§-*H l£\ (^l 8) 

4 ^SLS. »12:*>S^. 
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*H NMR (CDCI3) d 1.52 (s, 3H, Me), 2.04 (dd, 1H, J=ll, 11 Hz), 2.46 (ddd, 1H, 
J=4, 10, 10 Hz), 3.15 (s, 3H, OMs), 3.33 (d, 1H, J=ll Hz), 3.41 (s, 3H, OMe), 3.61 
- 3.68 (m, 2H), 3.86 (s, 3H, OMe), 3.88 (m, 1H), 4.18 (dd, 1H, J=3, 5.7 Hz), 4.22 
(dd, 1H, J=3, 5.7 Hz), 4.39 (dd, 1H, J=4.5, 9.5 Hz), 4.45 (dd, 1H, J=4, 10 Hz), 
4.95 (s, 1H), 6.98 (d, 2H, J=8.8 Hz), 7.14 - 7.40 (m, 12H). 



<177> (T£7fl 4) {(3R,4R,5R,6R)-N-^^H^.€-4-^ll^-^HmAl-5 > 6-0-[(4-^l^-Al^^)6l)^ 

<178> o] ^7} (#31 3)«1M a^^-W* °l-§-*H ^*H] 1^1 (#31 9)5+ 

<179> *H NMR (CDCI3) S 1.54 (s, 3H, Me), 2.75 (ddd, 1H, J=4, 10, 10 Hz), 2.95 (m, 
1H), 3.12 (s, 3H, OMe), 3.14 - 3.22 (m, 2H), 3.48 (ddd, 1H, J=3, 5.8, 5.8), 3.81 
(dd, 1H, J=6.2, 6.2 Hz),3.85 (m, 1H), 3.87 (s, 3H, OMe), 3.94 (ddd, 1H, J=3.2, 6, 
11.4 Hz), 4.13 (dd, 1H, J=9.5, 9.5 Hz), 4.42 (dd, 1H, J=5, 10.2 Hz), 4.47 (dd, 1H, 
J=4, 10.5 Hz), 5.00 (s, 1H), 6.98 (d, 2H, J=8.7 Hz), 7.14 - 7.44 (m, 12H), 7.74 
(s, 1H), 8.30 (s, 1H). 

<180> (#7fl 5) 6-N-te^-{(3R,4R,5R,6R)-N-^3^c>lS.^-4-p0^-Alo)]s.Al-5,6-O- [(4-*fl^- 
<181> o] ^-^-1-^ <$7) (#?(| 4)<^1>H *fl2:€ &*1]5^#* d l-§-*M €*H1 1^ (#31 10)^ 
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<182> i H jsfMR (CDCI3) 8 1.55 (s, 3H, Me), 2.74 (ddd, 1H, J=5, 9, 9 Hz), 2.97 (dd, 
1H, J=11.2, 11.2 Hz), 3.03 (m, 1H), 3.11 (s, 3H, OMe), 3.14 - 3.21 (m, 2H), 3.46 
(ddd, 1H, J=3.1, 6, 11.5), 3.70 (dd, 1H, J=10.5, 10.5 Hz), 3.83 (d, 1H, J=8.9 Hz), 
3.88 (s, 3H, OMe), 3.98 (ddd, 1H, J=3, 5.5, 5.5 Hz), 4.17 (dd, 1H, J=9.2, 9.2 Hz), 
4.51 (m, 1H), 4.54 (ddd, 1H, J=5, 11, 11 Hz), 5.02 (s, 1H), 6.98 (d, 2H, J=8.8 
Hz), 7.14 - 7.62 (m, 12H), 7.96 (s, 1H), 8.03 (d, 2H, J=7.4 Hz), 8.76 (s, 1H). 

<183> (cf^] 6) 6-N-te<lM (3R.4R, 5R, 6R)-lN-te«}°l H.^-5--&>o] 2E_^X\ -6-s}o] ^^X\ pfl rg 

<184> c] ^1-^: ^7} (#3) 5)°fH S-A^^ °}-%-^ ^ A Hl 1^ (#31 

11)$]- A^tt^- 

<185> lH NMR (CDCI3) 8 2.69 (m, 1H), 2.90 (dd, 1H, J=11.5, 11.5), 3.17 (dd, 1H, 
J=4, 11.5 Hz), 3.31 (s, 3H, OMe), 3.24 - 3.40 (m, 4H), 3.89 (dd, 1H, J=9, 9 Hz), 
4.01 (dd, 1H, J=8.7, 8.7 Hz), 4.23 (m, 2H), 4.57 (ddd, 1H, J=4, 10.7, 10.7 Hz), 
5.59 (s, 1H), 7.17 - 7.38 (m, 10H), 7.51 (t, 2H, J=7.2 Hz), 7.59 (d, 1H, J=7.3 
Hz), 7.90 (s, 1H), 8.05 (d, 2H, J=7.2 Hz), 8.72 (s, 1H). 

<186> (cj^l 7) 6-N-^S^-{(3R,4R,5R,6R)-lN-^S^-ol^^-5-^-ols.s.Al-6-cfolT I {|^E^^ 
±X\ xfl a] ofl X\ s) s|) el Ta-3-«a }<>\n A3i 
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<187> o] 5^#£r #71 (^Tfl 6HM1 a>fl^#^- °]-§-«H ^*H1 1^ (#31 

12) Sf ^ ^ ^St*}^. 

<188> !H NMR (CDC1 3 ) 8 2.60 (m, 1H), 3.02 (m, 1H), 3.16 (dd, 1H, J=4.3, 11.3), 3.36 

(s, 3H, OMe), 3.26 - 3.38 (m, 4H), 3.57 (d, 1H, J=9.5 Hz), 3.79 (s, 3H, OMe), 3.86 
(d, 1H, J=9.8 Hz), 3.95 (dd, 1H, J=10, 10 Hz), 4.33 (dd, 1H, J=8.8, 8.8 Hz), 4.63 
(ddd, 1H, J=4.2, 10.8, 10.8 Hz), 5.02 (s, 1H), 6.79 (d, 2H, J=8.8 Hz), 6.81 (d, 
2H, J=8.8 Hz), 7.22 - 7.42 (m, 12H), 7.53 (t, 2H, J=7.3 Hz), 7.61 (d, 1H, J=7.3 
Hz), 7.97 (s, 1H), 8.03 (d, 2H, J=7.3 Hz), 8.78 (s, 1H). 

<189> 8) 6-N-€2:^-{(3R,4R,5R,6R)-N-^)^1-o1^€-5-[(2-a1o>^)s.a1) (N,N-cHol 

<190> ol #71 (#7fl 7HH g.*\m^-£ °l-g-*H ^^Hl 1^1 (#31 

13) £j- ^SLS. *)2^f>}$Xt±. 

<191> !H NMR (CDCI3) 8 1.01 (d, 6H, J=6.8 Hz), 1.15 (d, 6H, J=6.8 Hz), 1.19 (d, 6H, 
J=6.8 Hz), 1.24 (d, 6H, J=6.8 Hz), 2.49 (m, 4H), 2.60 (m, 2H), 2.77 (m, 3H), 2.94 
(m, 2H), 3.21 (s, 3H, OMe), 3.23 (s, 3H, OMe), 3.27 - 3.59 (m, 18H), 3.83 (s, 12H, 
OMe), 4.17 (m, 1H), 4.28 (d, 2H, J=13.4 Hz), 4.40 (d, 2H, J=12.3 Hz), 4.75 (s, 
2H), 4.77 (m, 2H), 6.81 (d, 8H, J=8.4 Hz), 7.06 - 7.35 (m, 38H), 7.53 (d, 4H, 
J=7.5 Hz), 7.61 (d, 2H, J=7.5 Hz), 8.05 (d, 4H, J=7.3 Hz), 8.75 (s, 1H), 9.02 (s, 
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1H), 9.13 (s, 1H). 9.29 (s, 1H). 
<192> 3l P nmr (CDC1 3 ) 8 : 148.99, 149.77. 

<193><^aH 4> 6-N-^S < a-{(3R ( 4R,5R,6R)-N-^S^>°l^-^-5-[(2-Alc>i c .o)]^-Al) (N.N-^H 

<194> (c}-^ 1) (3S,4R,5R,6R)-N-^l^HS.^-3-3^€^< : >Hl€^^^r^-4-(ol^m# 
_!_<!]) -^^>e4^-5,6-0-[(4-n]mAl^^)ofl^&liffl]3il^|^cifi1 

<195> l ( l , -^^.n^^4 0 l 0 l tI l r i-#(12.44 g, 69.81 mmol)# ^ ^uj-o] e ^ ( 2 00 mLHl 
o] ^A]ofl 1^ #71) 6*IM ^^^1 S^lsHM" tH^^I^I-^ A (12.0 g, 20.84 
mmolX^ tq-olo>^^efl^tH 7}^$|tK °1 ^-g-oj}^ 24*l*Vg- 

?i2:^l7lal ^^S}^. ^ aS^S^M (EtQAciHexane = 1:4) 

S ^^*}^cf(3.33 g, 23 %). 
<196> lH NMR (CDCI3) 8 -0.18 (s, 6H, Si-Me), 0.68 (s, 9H, Si-tBu), 1.45 (s, 3H, 

Me), 2.12 (dd, 1H, J=ll, 11 Hz), 2.65 (ddd, 1H, J=4, 10.1, 10.1 Hz), 2.94 (dd, 1H, 
J=5, 11.6 Hz), 3.70 (dd, 1H, J=10.6, 10.6 Hz), 3.74 (m, 1H), 3.43 (s, 1H, OMe), 
3.44 (m, 1H), 4.99 (s, 1H),5,78 (dd, 1H, J=9, 9 Hz), 6.93 (d, 2H, J=8.8 Hz), 7.16 
- 7.43 (m, 12H), 7.76 (s, 1H), 8.46 (s, 1H). 
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<197> (cf^l 2) 



<198> *H;E.HH = (2.22g 7 - 62 mmoDfif 

2,2 , -<5>Stil^(o1i«.Els.i4o]E^)( 0 .82 g, 4.97 mmol)* #^-«a(30 mL)«fl ^r<*l ^7} ( 

#31 1) (2.62g 3.82 mmolH 7>*>Jl 2^\7l M^}^. o}^- 

^tb ^ ^ ^Sf>SZL5j)3Xl(10% - 20% EtOAc/Hexane)5. ^ *\}is}<£t\. (2.0 g, 47 

%) 

<199> !H NMR (CDC1 3 ) 8 -0.03 (s, 3H, Si-Me), 0.00 (s, 3H, Si-Me), 0.82 (s, 9H, 
Si-tBu), 1.55 (s, 3H, Me), 1.81 (dd, 1H, J=10.5, 10.5 Hz), 2.18 (m, 1H), 2.33 
(ddd, 1H, J=4, 10.5, 10.5 Hz), 2.86 (dd, 1H, J=4, 10.3 Hz), 3.49 (ddd, 1H, J=4.4, 
10.5, 10.5 Hz), 3.61 (dd, 1H, J=10.5, 10.5 Hz), 3.69 (m, 1H), 3.86 (s, 3H, OMe), 
4.50 (dd, 1H, J=4, 10.5 Hz), 4.95 (s, 1H), 6.97 (d, 2H, J=8.8 Hz), 7.16 - 7.47 (m, 
12H) . 



<20O> (#7fl 3) (3S,5R,6R)-N-^*>ol^^-3-«>ol^Al-5,6-0-[(4-^|^Al^)^)o 1 l^El^]5i| 
<20i> o] #7) (#3] 2)^ ol-g-§><^ 1^ (cj^i 7)0] jzj.^ ^.o. 

<202> J H NMR (CDCI3) 8 1.52 (s, 3H, Me), 1.76 (dd, 1H, J=10.5, 10.5 Hz), 2.32 (m, 
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2H), 3.00 (dd, 1H, J=3, 10.5 Hz), 3.51 - 3.59 (m, 2H), 3.66 (m, 1H), 3.76 (m, 1H), 
3.86 (s, 3H, OMe), 4.47 (dd, 1H, J=4, 10.5 Hz), 4.97 (s, 1H), 6.96 (d, 2H, J=6.8 
Hz), 7.17 - 7.40 (m, 12H). 

<203> (#3} 4) (3S,5R,6R)-N-^^>^^^-3-^^^Al-5,6-0-[(4-^^-A]^]^)oj)^^^]3q 

<204> s£y) ^%^r ^}^} 1^ (#3| 8)^ ^ « 0 >^ ^A^H -^S^lr^- 

<205> *H NMR (CDC1 3 ) 8 1.52 (s, 3H, Me), 2.01 (dd, 1H, J=10.5, 10.5 Hz), 2.38 (ddd, 
1H, J=4, 10.2, 10.2 Hz), 2.53 (m 1H), 2.95 (s, 3H, OMs), 3.14 (dd, 1H, J=4, 11.5 
Hz), 3.56 (m, 1H), 3.63 (dd, 1H, J=10.5, 10.5 Hz), 3.87 (s, 3H, OMe), 4.46 (dd, 
1H, J=4, 10.5 Hz), 4.67 (m, 1H), 4.98 (s, 1H), 6.96 (d, 2H, J=8.6 Hz), 7.19 - 7.42 
(m, 12H). 

<206> (#3) 5) {(3R,5R,6R)-N-^^>ol^-5,6^[(4-pfl^Al^^)<Hl^5l^l]3il5jlel# 
-3-<a}<>Hl\i£) 

<207> ol #7] (#31 4HH <>l-8-*H <&*M 1^ (#31 9)^- 

*H NMR (CDCI3) 8 1.54 (s, 3H, Me), 2.24 (dd, 1H, J=10.8, 10.8 Hz), 2.55 (m, 
2H), 3.20 (m, 1H), 3.72 (dd, 1H, J=10.5, 10.5 Hz), 3.86 (m 1H), 3.88 (s, 3H, OMe), 
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4.53 (dd, 1H, J=4, 10.5 Hz), 4.77 (m, 1H), 5.06 (s, 1H), 6.98 (d, 2H, J=8.7 Hz), 
7.12 - 7.39 (m, 12H), 8.03 (s, 1H), 8.32 (s, 1H). 

<209> 6) 6-N-^S^-{(3R,5R,6R)-N-^^H^^-5,6-O-[(4-^l^-A]50^)o)l^e)^i]^ffii 

<2io> ol ^7] (#?)] 5)°fM X^S^M- °l-8-«H ^*H1 1^ (#3) 10)3i}- 

!H NMR (CDC1 3 ) S 1.55 (s, 3H, Me), 2.27 (dd, 1H, J=ll, 11 Hz), 2.55 (m, 2H), 
3.21 (m, 1H), 3.74 (dd, 1H, J=10.5, 10.5 Hz), 3.78 (m, 1H), 3.88 (s, 3H, OMe), 

4.54 (dd, 1H, J=4, 10.5 Hz), 4.77 (m, 1H), 5.07 (s, 1H), 6.99 (d, 2H, J=8.7 Hz), 
7.14 - 7.55 (m, 15H), 7.94 (s, 1H), 8.03 (d, 2H, J=7.2 Hz), 8.75 (s, 1H). 

<212> (#3} 7) 6-N-^S^-{(3R,5R,6R)-1N-€^>°1^€-5-*>^1=^^1-6-*>o]=^-a1d|1^^^1 
e]#-3-^Mcilid^ ^ 

<2i3> o) ^7} (#31 6HH ^12:^ °l-g-*M 1^1 (#3} 

11)4 *\)2i^3Xx%. 

<214> *H NMR (CDC1 3 ) 8 2.07 (m, 1H), 2.54 (m, 2H), 2.68 (m, 1H), 3.25 (dd, 1H, J=3, 

11.3 Hz), 4.17 - 4.24 (m, 3H), 4.85 (m, 1H), 5.43 (s, 1H), 7.18 - 7.33 (m, 10H), 

7.52 (t, 2H, J=7 Hz), 7.61 (d, 1H, J=7.3 Hz), 8.05 (d, 2H, J=7.2 Hz), 8.26 (s, 
1H), 8.70 (s, 1H). 
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<2i5> 8) 6-N-ifflS < a-{(3R,5R ) 6R)-lN-^l^$}ol^l-5-^-ol = ^-A]-6-4o] D fl^E^^^.Al 

<216> o] s^#£- <$7) (#7)1 7)°JM I^l^tti °l-§-^H 1^) (#31 

12) $}- ^lS^tf. 

^ 17> *H NMR (CDC1 3 ) 5 2.45 (m, 2H), 2.63 (dd, 1H, J=7, 12.4 Hz), 2.85 (m, 1H), 3.14 
(dd, 1H, J=3, 12, 12 Hz), 3.52 (dd, 1H, J=6, 10 Hz), 3.74 (dd, 1H, J=3, 10 Hz), 
3.823 (s, 3H, OMe), 3.829 (s, 3H, OMe), 4.25 (m, 1H), 4.84 (m, 1H), 4.92 (s, 1H), 
6.85 (d, 2H, J=8.9 Hz), 6.87 (d, 2H, J=8.9 Hz), 7.15 - 7.35 (m, 12H), 7.44 (d, 2H, 
J=7 Hz), 7.55 (t, 2H, J=7.3 Hz), 7.61 (d, 1H, J=7.3 Hz), 8.05 (d, 2H, J=7 Hz), 
8.52 (s, 1H), 8.78 (s, 1H). 

<2i8> (#t(| 9) 6-N-^S^-{(3R f 5R,6R)-N-^^>ol^^-5-[(2-A]o].^|s.Al)(N,N-cf^l^l^S 
j^^l^i^^lD-e-^o]^^ 

<219> O] ^-7) (#7fl 8)<HH Z\]2:& I^^ftt °]^\^ ^*H1 1^1 (#31 

13) ^ ^2:^4. 

<220> i H jsaiR (CDCI3) S 1.05 (d, 6H, J=6.7 Hz), 1.10 (d, 6H, J=6.7 Hz), 1.16 (d, 6H, 
J=6.7 Hz), 1.19 (d, 6H, J=6-.7 Hz), 2.28 (m, 2H), 2.73 (m, 2H), 2.77 (m, 4H), 2.96 
(dd, 2H, J=2, 12.8 Hz), 3.10 (dd, 2H, J=3, 13 Hz), 3.33 (dd, 2H, J=8.2, 8.7 Hz), 
3.42 - 3.75 (m, 12H), 3.82 (s, 3H, (Me), 3.83 (s, 6H, OMe), 3.84 (s, 3H, OMe), 
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4.37 (m, 1H), 4.57 (s, 1H), 4.60 (s, 1H), 4.91 (m, 2H), 6.85 (d, 4H, J=7.2 Hz), 
6.86 (d, 4H, J=7.2 Hz), 7.07 - 7.42 (m, 34H), 7.55 (d, 4H, J=7.7 Hz), 7.62 (d, 2H, 
J=7.2 Hz), 8.09 (d, 4H, J=7.3 Hz), 8.71 (s, 1H), 8.72 (s, 1H), 9.17 (s, 1H), 9.30 
(s, 1H). 

<22i> 31 P njjr (CDC1 3 ) 8 : 148.30, 148.59 

<222><^Alcfl 5> 6-N-^S < a-{(3R,4S,5R,6R)-N-^^*>ol^^-5-[(2-Alo>^o()s.Al) (N,N-t^-o] 

<223> (^) 1) (3S,5R,6R)-N-^!^^ol^^-3-3^«-^4olTjJ|^^^^.Al-4-^-5 t 6- 0-[(4-*jj 

<224> -78 <C°iH #5.5.^(40 mDofl tfo-|pfl^^iA>olc(253 3.81 mrnol)* 

7^31, ^A}*g #5.e1-ol = (i.8 mL, mmol)# ^7>t!r ^, -S*H 1^ 5HH oj^ 

^1 t^o]^ El] %SL*\ B(l g, 1.73 mmolX^gr rfolo^Eileil^^ A q- B^l ^^-#)* 
5^r ^-<& 37H}5arK 15^ ^ Ssjofligo^ ( 574 /dj 0 87 mmol)* -78 t°l]Al ^7} 
*>S^. 5^- ^ ^^7l# ^^}JL ^-§-#01 Aj^ol 51^, ^^1- %7}ffcL 

S (5-10 %) °m#/£H#5.S^m -g-^Tfls ^e]7>^ 60 ^ 3Sn>£HEfl5il5. 
*M 700 mg(71 %)^- ££4. 
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<225> !R NMR (CDCI3) 6 -0.15 (s, 3H, Si-Me), 0.08 is, 3H, Si-Me), 0.83 (s, 9H, 

Si-tBu), 1.59 (s, 3H, Me), 2.30 (ddd, 1H, J=ll, 11 Hz), 2.75 (ddd, 1H, J=3.6, 10, 
10 Hz), 3.21 (dd, 1H, J=7, 11.3 Hz), 3.80 (m, 1H), 3.89 (s, 3H, OMe), 4.16 (dd, 
1H, J=1.5, 9.4 Hz), 4.26 (dd, 1H, J=5.2, 10.7 Hz), 4.46 (dd, 1H, 4, 10.6 Hz), 5.10 
(s, 1H), 6.96 (d, 2H, J=8.8 Hz), 7.17 - 7.41 (m, 12H). 

<226> (#711 2) (3S,4S,5R,6R)-N-^^*>^^^-3-3^^cf^H^^^^-^l-4-^-^S.^-Al 

-5,6-0-[(4-^^H^)<Hl€^^]^^il^^^ 42x 
<227> ^£,-5} ^<^H <g-^Bj)Ee)-ol = (23.2 mL, 23.2 mmol)# -f-^r ^lM^ol^^^ 
(tetrahydrofuranH ^r°l ^7} (#31 1) a^W#(3.3 g, 5.8 mmolHl ^ 17 

S^S*^. <&-§-°l ^^-tt ^7>^>Jl ^l^€#S.e|-ol^ 

cf. 3. #a}# (5-IO %)^m<^Ml^l 0 lM/^^: -g-t«S. 60 ^iELS^SLziefl^ 

S. ^*fl*H 2.2 g(66 %),§- ^S^. 
<228> i H (CDCI3) 8 -0.36 (s, 3H), 0.03 (s, 3H), 0.84 (s, 9H), 1.58 (s, 3H), 

2.29 (dd, 1H, J=10.5, 10.5 Hz), 2.54 (dd, 1H, J=4.8, 11 Hz), 2.89 (ddd, 1H, J=4.2, 
10.5, 10.5 Hz), 3.55 (dd, 1H, J=2.5, 9 Hz), 3.61 (dd, 1H, J=10.5, 10.5 Hz), 3.74 
(ddd, 1H, J=2.9, 4.7, 10.4 Hz), 3.87 (s, 1H), 4.45 (dd, 1H, J=4.3, 10.4 Hz), 4.95 
(s, 1H), 6.97 (d, 2H, J=8.7 Hz), 7,17-7.39 (m, 12H). 
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<229> (#711 3) (3S,4S,5R,6R)-N-^^^>o]S.^-3-3^^cf^H^^^^-^l-4-^|^-A] 
-5,6-0-[(4-n)l^-Al5l|^)o 1 ]^^^] 2 ] s (i^c i o 1 ^ 

<230> o] 3^-§-£- #7] (#31 2HM S*fl3HN** °l-8-*H 1^1 (#7|] 6) 

*H NMR (CDCI3) 5 -0.03 (s, 3H, Si-Me), 0.03 (s, 3H, Si-Me), 0.85 (s, 9H, 
Si-tBu), 1.58 (s, 3H, Me), 2.33 (dd, 1H, J=ll, 11 Hz), 2.51 (dd, 1H, J=4.4, 11 
Hz), 2.78 (ddd, 1H, J=4.2, 10.4, 10.4 Hz), 3.47 (dd, 1H, J=2.3 9.4 Hz), 3.57 (m, 
2H), 3.59 (s, 3H, OMe), 3.69 (ddd, 1H, J=2.6, 4.5, 4.5 Hz), 3.87 (s, 3H, OMe), 
4.41 (dd, 1H, J=4.2 10.5 Hz), 4.93 (s, 1H), 6.96 (d, 2H, J=8.8 Hz), 7.17 - 7.38 
(m, 12H). 



<232> (cf^] 4) 

(3S , 4S , 5R , 6R)-N-te*l-°l S^-3-^l B.^*] -4-«fl ^ *\ -5 , 6-0- [ (4-^11 -H=- X\ sfl ^ ) ofl ^ e) iffl ] 
<233> o] 3^#£. ^7} (#31 3)^H 3.^)^^ °l-§-*H 4=3*H1 1^ (#7jl 7)4 

1H NMR (CDCI3) 8 1.53 (s, 3H, Me), 2.03 (dd, 1H, J=10.5, 10.5 Hz), 2.74 (ddd, 
1H, J=5.4, 11, 11 Hz), 2.78 (m, 1H), 3.55 - 3.68 (m, 4H), 3.64 Cs, 3H, OMe), 3.87 
(s, 3H, OMe), 4.44 (dd, 1H, J=4.3, 10.4 Hz), 4.93 (s, 1H), 6.95 (d. 2H, J=8.8 Hz), 
7.17 - 7.39 (m, 12H). 
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<235> 5) (3S,4S > 5R,6R)-N-^^*>olS.m-3-^l^^l-4-^^-^]-5 > 6-0-[(4-^l^-^l^^) 

<236> o] ^1-^ #7) (^7^1 4)<*fH MM^-l-gr °l-g-*H ^aHI 8)4 

^ 

<237> 1 H NMR (CDC1 3 ) 5 1.57 (s, 3H, Me), 2.52 (dd, 1H, J=10.8, 10.8 Hz), 2.75 (dd, 

1H, J=5, 10.7 Hz), 2.84 (ddd, 1H, J=6, 9.6, 9.6 Hz), 2.97 (s, 3H, OMs), 3.57 (d, 

1H, J=10.2 Hz), 3.56 (m, 1H), 3.57 (s, 3H, OMe), 3.88 (s, 3H, OMe), 3.94 (m, 1H), 

4.44 (dd, 1H, J=4.3, 10.4 Hz), 4.66 (ddd, 1H, J=2.8, 4.6, 10.9 Hz), 4.97 (s, 1H), 
6.98 (d, 2H, J=8.8 Hz), 7.16 - 7.40 (m, 12H). 

<238>(^1 6) {(3R,4S > 5R,6R)-N-^S^l = m-4-^^l-5 f 6K)-[(4-^^Al^^)<fl^^ia]3| 

<239> Ol ^-§-£- #7] (#3] 5H ^12:^ S^t^* °l-§-*M 1^1 9) 

!H NMR (CDCI3) S 1.56 (s, 3H, Me), 2.72 (m, 2H), 3.03 (ddd, 1H, J=4.2, 10, 10 
Hz), 3.42 (ra, 1H), 3.45 (s, 3H, OMe), 3.69 (dd, 1H, J=10.6, 10.6 Hz), 3.76 (m, 
1H), 3.86 (s, 3H, OMe), 4.52 (dd, 1H, J=4, 10.4 Hz), 4.90 (m, 1H), 5.04 (s,lH), 
6.98 (d, 2H, J=8.7 Hz), 7.15 - 7.43 (m, 12H), 7.94 (s, 1H), 8.37 (s, 1H). 
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<24i> 7) 6-N-^^-{(3R,4S,5R,6R)-N-^^>^1H.^-4-^^-a1-5,6-0-[(4-^]^-a15|1^) 

<242> o] 3^#£- #7] (#31 6)^I>H *f|^€ i^STO** 1^ (^Tfl 

10) ^ ^ afl^&tj-. 

<243> Jfl NMR (CDC! 3 ) 5 1.56 (s, 3H, Me), 2.76 (m, 2H), 3.07 (ddd, 1H, J=4.2, 10, 10 
Hz), 3.48 (s, 3H, (We), 3.69 (dd, 1H, J=10.6, 10.6 Hz), 3.79 (ra, 2H), 3.90 (s, 3H, 
OMe), 4.52 (m, 1H), 4.98 (m, 1H), 5.05 (s, 1H), 7.00 (d, 2H, J=8.6 Hz), 7.18 - 
7.56 (m, 15H), 8.04 (d, 2H, J=8.5 Hz), 8.17 (s, 1H), 8.81 (s, 1H). 

<244> (cjTfl 8) 6-N-€S^-{(3R,4S,5R,6R)-N-^^>o1j=^-5-§>o1 = s.a1-6-*>o1^s.aH^ 

-4-uf|^-Als) I jfla)ci-3-'a>^ : )l^d^ 
<245> o] ^7} (#7fl 7)°1H A2iQ 6 l-8-«M ^*H1 1^ (#31 

11) ^ ^2-3. A^}^. 

*H NMR (CDC1 3 ) d 2.93 (d, 1H, J=9.6 Hz), 2.99 (dd, 1H, J=3.9, 10.9 Hz), 3.20 
(s, 3H, OMe), 3.88 (dd, 1H, 3.4, 3.4 Hz), 4.16 (dd, 1H, J=10.7, 10.7 Hz), 4.26 
(dd, 1H, J=3.8, 12.2 Hz), 5.08 (dd, 1H, J=4, 9.5 Hz), 5.48 (s, 1H), 7.18 - 7.40 
(m, 10H), 7.53 (t, 2H, J=7 Hz), 7.61 (d, 1H, J=7.1 Hz), 8.06 (d, 2H, J=7.3 Hz), 
8.03 (s, 1H), 8.80 (s, 1H)). 

<247> (#7% 9) 6-N-^S^-{(3R,4S,5R,6R)-lN-^^*>ol = ^-5-«l-<>lH.^-A]-6-c)-olifl^mEl^ 
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<248> o] S}-^-^ ^-7] (#31 8)«IH *fl2:^ I^^fi ^-§-*H 1<2} (t^l 

12)2}- ^ O.S ^|2:*>Sa^. 

<2 49> 1H NMR (CDC1 3 ) <5 2.89 (m, 1H), 3.01 (m, 1H), 3.18 (m, 2H), 3,23 (s, 3H, OMe), 
3.58 - 3.66 (m 2H), 3.82 (s, 6H, OMe), 4.36 (m 1H), 4.85 (m, 1H), 5.14 (m, 1H), 
6.85 (d, 2H, J=8.9 Hz), 6.86 (d, 2H, J=8.8 Hz), 7.11 - 7.47 (m, 20H), 7.54 (t, 2H, 
J=7.5 Hz), 7.61 (d, 1H, J=7.3 Hz), 8.07 (d, 3H, J=7.9 Hz), 8.80 (s, 1H). 



<250> (^Tfl 10) 6-N-^a^-{(3R,4S,5R,6R)-N-^^o]S.l-5-[(2-Alo].i 1 ofls.Al) (N,N-cf 0 l 
°1 iOi^S^l ]-6-^l *fl ^ M e) *H €-4-^^-A] 2) 5)1 ^-3-«a }o>3| 

Vl^ Til 2 

<25i> 01 jq-th** (#7il 9)<^i °l-8-*H 13 (#31 

13)4 ^ ^^.s ^ise>^4. 

lH NMR (CDCI3) S 0.99 (d, 6H, J=6.6 Hz), 1.22 (d, 6H, J=6.6 Hz), 1.28 (d, 6H, 
J=6.8 Hz), 1.29 (d, 6H, J=6.8 Hz), 2.57 (m, 2H), 2.77 (dd, 2H, J=6.4, 6.8 Hz), 
2.84 (m, 1H), 3.00 (m, 1H), 3.36 (s, 3H, OMe), 3.44 - 3.66 (m, 4H), 3.75 (m, 1H), 
3.83 (s, 6H, OMe), 3.84 (s, 6H, OMe), 4.13 - 4.17 (m, 2H), 4.45 (m, 1H), 4.55 (d, 
1H, J=10 Hz), 5.16 (m, 1H), 6.87 (d, 4H, J=7.4 Hz), 7.13 - 7.43 (m, 21H), 7.55 (t, 
2H, J=7 Hz), 7.62 (d, 1H, J=7 Hz), 8.10 (d, 2H, J=7.3 Hz), 8.73 (s, 1H), 9.18 (s, 
1H). 
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<253> 3ip mmr (CDC1 3 ) 8 : 153.08 



<254><^X|cfl 6> 6-N-^!S^-{(3S,4S,5R,6R)-N-^l^o]S-l-5-[(2-Alc].i c o)]s.Al) (N.N-tfo] 



<255> 1) (3S,4S,5R,6R)-N-^^olc^_3_ 3 ^«.^t } . olTin ^^^^. Al _ 4 _ 6j js. Al 

-5,6-0-[(4-^^-Al^^)6 i ]^e]^]3q5Delc i <n ^ 
<256> o| -gAH 5^ #31 2<*H goj^ 0)^-8}^ ^X\c^] ^ 6 ) 

^ 1H NMR (CDCI3) 8 -0.05 (s, 3H, Si-Me), 0.01 (s, 3H, Si-Me), 0.83 (s, 9H, 
Si-tBu), 1.18 (t, 3H, J=7 Hz, 0CH 2 CH 3 ), 1.51 (s, 3H, Me), 2.34 (dd, 1H, J=11.2, 
11.2 Hz), 2.50 (dd, 1H, J=5, 10 Hz), 2.84 (ddd, 1H, J=4, 10, 10 Hz), 3.46 (dd, 1H, 
J=9.3 Hz), 3.56 (dd, 1H, J=10.4, 10.4 Hz), 3.67 (m 2H), 3.81 (q, 2H, J=7 Hz), 3.87 
(s, 3H, OMe), 4.40 (dd, 1H, 3=4, 10.4 Hz), 4.91 (s, 1H), 6.98 (d, 2H, J=8.7 Hz), 
7.17 - 7.38 (m, 12H). 

<258> (#3] 2 ) (3S,4S,5R,6R)-N-^^^ol = ^-3-^ol^Al-4-o)]s.Al-5; 6 -0-[(4-pjl^Al5j) 

<259> ol ^-71 (#3] l)6fl^ 3»l3^## °}$--s}°) ^X\<% IS] (#7*1 7) 
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4 ^£-3. ^]^}^. 

<260> l H NMR (CDC1 3 ) d 1.18 (t, 3H, J=7.2 Hz, 0CH 2 CH 3 ), 1.52 (s, 3H, Me), 2.04 (dd, 
1H, J=ll, 11 Hz), 2.72 (dd, 1H, J=5, 11 Hz), 2.80 (m, 1H), 3.53 -3.77 (m, 3H), 
3.77 (dd, 1H, J=3, 3 Hz), 3.87 (s, 3H), 4.10 (m, 2H), 4.43 (dd, 1H, 3=4, 10 Hz), 
4.92 (s, 1H), 6.96 (d, 2H, J=8.8 Hz), 7.17-7.39 (m, 12H) 

<26i> 3) (3S,4S,5R,6R)-N-^^V°l^^-3-^m^i^-4-^^]-5,6-^[(4-pll^Al^m) 

<262> ol ^7) (#7|] 2)°lH a^l^#^r °l-8-*M 1^ (#31 8) 

<263> i H NMR (CDCI3) 8 1.17 (t, 3H, J=7 Hz, 0CH 2 CH 3 ), 1.62 (s, 3H, Me), 2.56 (dd, 
1H, J=ll, 11 Hz), 2.76 (dd, 1H, J=5, 10 Hz), 2.91 (m, 1H), 2.95 (s, 3H, OMs), 3.58 
(m, 1H), 3.59 (dd, 1H, J-ll. 11 Hz), 3.74 (dq, 1H, J=3, 7Hz, OCH2CH3), 3.87 (s, 
3H, OMe), 3.93 (dq, 1H, J=3, 7 Hz, 0CH 2 CH 3), 4.03 (m, 1H), 4.39 (m, 1H), 4.65 (m, 
1H), 4.96 (s, 1H), 6.97 (d, 2H, J=12.7 Hz), 7.18-7.41 (m, 12H). 

<264>(^1 4) {(3R,4S,5R,6R)-N-^^H-m-4-^l^l-5 > 6^[(4-^^Al4^)o{l^ s1 ^]3il 
sllel^-3-^}^\l^ 

<265> cl (#7fl 3)^ *fl^ 3-*}^^ °l-§-*H 1^ (#31 9)^ 

gg. ^Il2:«>5ll^. 
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^ 1H NMR (CDCI3) 8 1.02 (t, 3H, J=7 Hz, 0CH 2 CH 3 ), 1.53 (s, 3H, Me), 2.73 (m, 
1H), 2.77 (d, 1H, J=12.4 Hz), 3.06 (ddd, 1H, J=4, 9, 9 Hz), 3.33 (dq, 1H, J=7, 
11.8 Hz, OCH2CH3), 3.68 (dd, 1H, J=ll, 11 Hz), 3.84 -3.93 (m, 3H), 3.86 (s, 3H, 
OMe), 4.49 (dd, 1H, J=4.2, 10.5 Hz), 4.89 (ddd, 1H, J=2.4, 5, 11.3 Hz), 5.03 (s, 
1H), 6.99 (d, 2H, J=8.7Hz), 7.15-7.43 (m, 12H), 7.96 (s, 1H), 8.38 (s, 1H). 

<267> 5) 6-N-^l2:^-{(3R,4S,5R,6R)-N-^!s^-ol^^-4-oi]s.Al-5 > 6-0-[(4-^^-Al3j|]^) 

<K]€^]4^3^-3-^}<>Hl\i4 ^ 

<268> ol ^-^-i-^ (#3] 4)ofl>H aflS^ °l-8-*H 14 (^Tfl 10)4 

4^as ^]^>S4. 

^ 1H NMR (CDCI3) 5 1.04 (t, 3H, J=7 Hz, 0CH 2 CH 3 ), 1.55 (s, 3H, Me), 2.77 (m, 

2H), 3.04 (m, 1H), 3.39 (dd, 1H, J=7, 10 Hz), 3.70 (dd, 1H, J=10.5, 10.5 Hz), 3.87 
(m, 2H), 3.90 (s, 3H, OMe), 3.96 (dd, 1H, J=7.2, 9.5 Hz), 4.50 (dd, 1H, J=4.2, 
10.5 Hz), 4.99 (m, 1H), 5.05 (s, 1H), 6.99 (d, 2H, J=8.7 Hz), 7.17-7.56 (m, 15H), 
8.03 (d, 2H, J=7Hz), 8.19 (s, 1H), 8.82 (s, 1H). 

<270> (#7}] 6) 6-N-^!S^-{(3R,4S,5R,6R)-1N-^1^^o1^^-5-^.o]cs.a]-6-^>o1 = s.a1dD^ 

-4-oJ)^-a14^I^^-3-^}o>c))u1^ S 
<271> o] ^1-^. ^r7) (#7)1 5)*fH H^ttt °l-§-*H ^^Hl 14 (#3| 

11)4 ^ 4^3. ^2:^534. 
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<272> *H NMR (CDCI3) 8 0.96 (t, 3H, J=7 Hz, 0CH 2 CH 3 ), 2.91 - 3.18 (m, 3H), 3.19 (dq, 
1H, J=7, 7 Hz, OCH2CH3), 3.38 (dq, 1H, J=7, 9.3 Hz, 0CH 2 CH 3), 3.98 (m, 1H), 4.14 
(d, 1H, J=11.7 Hz), 4.16 (m, 1H), 4.25 (dd, 1H, J=3.7, 11.9 Hz), 5.08 (m, 1H), 
5.48 (s, 1H), 7.8 - 7.63 (m, 13H), 8.06 (d, 2H, 3=7 Hz), 8.40 (s, 1H). 8.80 (s, 
1H). 

<273> (#7j) 7) 6-N-^S^-{(3R,4S,5R,6R)-lN-^3-5rl-olc^-5-^.ol^Al-6-cfolpjl^E^^ 
^AH^-4-oU^-Al3q5lls1^-3-^}^H]\l^ 42l 

<274> o] S^#£: #7] (#7fl 6HH *fl2£ 2.*fl °]-§-*>^ 1^1 (#31 

12)^ i)-^ ^l^V^t^-. 

<2 75> 1H NMR (CDCI3) 5 0.95 (t, 3H, J=7 Hz, 0CH 2 CH 3 ), 2.91 (dd, 1H, J=7, 11.7 Hz), 
3.04 (m, 1H), 3.15 (m, 1H), 3.25 (m, 1H), 3.38 (m, 1H), 3.56 (m, 1H), 3.62 (m, 
1H), 3.82 (s, 6H, OMe), 3.95 (dd, 1H, J=4, 4 Hz), 4.33 (m, 1H), 4.83 (s, 1H), 5.12 
(m, 1H), 6.84 (d, 2H, J=9 Hz), 6.87 (d, 2H, J=9 Hz), 7.08 - 7.58 (m, 18H), 7.47 
(d, 2H, J=7 Hz), 7.55 (t, 2H, J=7 Hz), 7.62 (d, 1H, J=7.2 Hz), 8.06 (d, 2H, J=7.4 
Hz), 8.81 (s, 1H), 9.06 (s, 1H). 

<276> 8) 6-N-^lS^-{(3R,4S,5R,6R)-N-^!Z:^-^ = ^-5-[(2-Alo>Va^s.A]) (N,N-i=H °) 

dz^S-^o}*) ^)^^^^-^l]-6-4°l ti^l "11 li-4-°11 ^1 ^ n 3 ^-3-<a }°Hl\i 
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<277> o] 5^-§-£r #7] (#31 7HH H.^l|^#* 1^ (#31 

i3) ^ 4^-^-5- ^a^sa^. 

<278> 1H NMR (CDC1 3 ) 8 0.88 (t, 3H, J=7 Hz, 0CH 2 CH 3 ) 0.96 (d, 3H, 3=7 Hz, CH(CH3)2>. 
1.20 (d, 3H, J=7 Hz, CH(CH 3 ) 2 ), 1.22-1.30 (m, 6H, (Me), 1.97 (m, 1H), 2.29 (m, 
1H), 2.53 (t, 1H), 2.84 (m, 1H), 2.90 (m, 1H), 3.02 (m, 1H), 3.50-3.59 (m, 7H), 
8.84 (s, 6H), 4.08 (m, 1H), 4.38 (m, 1H), 4.51 (m, 1H), 5.13 (m, 1H), 6.87 (d, 4H, 
3=7 Hz), 7.03 - 7.40 (m, 19H), 7.56 (t, 2H, J=7.6 Hz), 7.62 (d, 1H, J=7.3 Hz), 8.10 
(d, 2H, 3=7 Hz), 8.81 (s, 1H), 9.14 (s, 1H) 

<279> 31 P nmr (CDCI3) d : 153.32 

<280> <^a]6)1 7> 6-N-^n^^-{(3R,4R,5R,6R)-N-pll^-5-[(2-Alc>icioll^-Al)(N,N-nl-olol4i5.S. 

±)3.^38.-2rX\ ]-6-i}°l "fl ^-4-^^-Al sj s|) ^ #-3-^ > d }3) #^1 *flS 

<28i> (#31 1) 

6-N-^l3:^-{ (3R , 4R , 5R , 6R)-6-*H 3=^*1 € -5-*M H-^-*l -4-ifl ^ *1 ^ *J| S] #-3-^ }<>> 

<282> ^aHI 2^1 (#31 10HH W#(508 mg, 0.76 mmol) 6 !) « €#3.«WH.(15 mL) 

S2}ol#^so>4^ #(15 mL)* 7}*H -#2:<$*\ 4^m ^# 5I#^^4. 
#tf*MH ^*1 uWflsM?! * °1» 10 % - 25 % ifl #-§:/*!) li^S-eHs. -M* *1 
*J ^ 33*1-3 jzsfls) 3. ^31*>^ 268 mg* ^SW^r* 95 %). 
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<283> 1H NMR (CD3OD) d 3.03 (s, 3H), 3.22 (m, 1H), 3.61 (dd. 1H, J=4.9, 12 Hz), 3.75 
(dd, 1H, J= 9.3, 9.3 Hz), 3.77 (dd, 1H, J=12, 12 Hz), 3.88 (m, 2H), 4.07 (dd, 1H, 
J= 9, 9 Hz), 4.75 (m, 1H), 7.50 (t, 1H, J=7.3 Hz), 7.61 (d, 1H, J=7 Hz), 8.48 (s, 
1H), 8.68 (s, 1H). 

<284> (#7fl 2) 6-N-^S < a-{(3R,4R,5R,6R)-N-^l^-6-*>ol^^H^-5-*>ol=s.Al-4-pils.A] 

^^e1^-3-^} d H]\i^ *\)2i 

<285> o] s^l-^ #7l (#31 1HH *HS^ ^^^-^(UO mg, 0.35 mmolHl ^l^^l-S.^ 
o]^(42 fxL, 0.7 mmol)^ 4-^Hlli 2m(#*ll^) , ^o)6\]^c,}^](273 (xL, 

1.75 mmol)* 7\%\<&t\. 15ARV SL^ * ^r*}£t}. 

S ^Bl^>€ ^ 3.S-v}S.H$\x\S- 10 % - 25 % ^l^/pfl^^#S. ^1 ^» *B-*H 
^*)l*>£i=K69 mg, 48 %). 
<286> 1H NMR (CD3OD) 5 2.13 (m, 1H), 2.47 (s, 3H, N-Me), 3.10 (dd, 1H, J=5, 11 Hz), 
3.17 (s, 3H, OMe), 3.22 (m, 1H), 3.72 (dd, 1H, J=9.5, 9.5 Hz), 3.95 (m, 2H), 3.99 
(dd, 1H, J=9, 9 Hz), 4.67 (ddd, 1H, J=4.5, 11, 11 Hz), 7.59 (t, 2H, J=7.1 Hz), 
7.67 (d, 1H, J=7.3 Hz), 8.11 (d, 2H, J=7.2 Hz), 8.54 (s, 1H), 8.74 (s, 1H). 

<287> (t^l 3) 6-N-^S < a-{(3R,4R,5R,6R)-N-^^-5-*>^^^-6-4°H^Ssl^^-Alp|)^ 
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<288> ol ^71 (#31 2HH H}2L& <>l-8-*M 1^1 (#31 

12)^- ^Is*}^. 
<289> i H (CDC1 3 ) (5 2.22 (s, 3H, N-Me) , 2.36 (m, 1H), 2.96 (d, 1H, J=2.5 Hz), 
3.02 (dd, 1H, J=4.4, 11.2 Hz), 3.11 (s, 3H, OMe), 3.22 (dd, 1H, J=11.4, 11.5 Hz), 
3.45 (dd, 1H, J=4.1, 10.1 Hz), 3.55 (dd, 1H, J=2.3, 8.7 Hz), 3.80 (s, 3H, OMe), 
3.81 (s, 3H, OMe), 3. 97 (dd, 1H, J=8.6, 10.3 Hz), 4.56 (ddd, 1H, J=4.7, 11.3, 11.3 
Hz), 6.88 (d, 4H, J=8.7 Hz), 7.17 - 7.65 (m, 12H), 8.00 (s, 1H), 8.05 (d, 2H, 
J=7.4 Hz), 8.84 (s, 1H). 



<290> (#3] 4) 6-N-^l2: < a-{(3R,4R,5R,6R)-N-Pll^-5-[(2-Alo>^o)]^-Al)(N f N-^-olol^iES.^ 
<>M 2t)3^fl^r*l ]-6-^<^l ^1) €^S1 fJ^Al ^ ^- 4 -xiiis.Al5E| 4 ^ ^i-3-^ *I12l 

<291> o] #71 (#31 3)«1H I^l^ttl" 0 l-§-*M ^*H1 1^1 (#31 

13)^)- ^)l2:*>^rl-. 

<292> *H NMR (CDCI3) 5 1.04 (d, 3H, J=6.8 Hz), 1.08 (d, 3H, J=6.8 Hz), 2.32 (t, 2H, 
J=6.8 Hz), 2.76 (m, 1H), 2.91 (m, 1H), 3.00 (s, 3H, N-Me) , 3.04 (m 1H), 3.15 (dd, 
1H, J=7.3, 10.1 Hz), 3.30 - 3.70 (m, 5H), 3.81 (s, 6H, OMe), 3.83 (m, 1H), 4,23 
(dd, 1H, J=3.8, 5.7 Hz), 4.55 (ddd, 1H, J=4, 9.2, 9.2 Hz), 6.84 (d, 2H, J=8.8 Hz), 
6.87 (d, 2H, J=8.8 Hz), 7.21 - 7.62 (m, 12H), 8.05 (d, 2H, J=7.3 Hz), 8.18 (s, 
1H), 8.86 (s, 1H). 

<293> 31 P NMR (CDCI3) S: 151.14, 151.84 (major) 
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<294> <^aH 8> 6-N-^l2:^-{(3R,4R f 5R,6R)-N-SS. : i-5-[(2-^6>ia<H]^^l)(N,N-4olol^n 
2: 

<295> (^j^l l) 6-N-^^^K(3R,4R,5R,6R)-N-HS^-5-*}o]H.-S-a1-6-*>o1^.s.a1pJ1^-4-dI|s. 

<296> ^ ^aHI 70) (^-^1 i)o} a^l^l-(240 mg, 0.6 mmol)^- ^Ml^i-H 

mmiO mLH *r9l 4-cfo]pil^ 0 >Tili L 5i| S lci(^^), Sel^m^CO.SS mL, 6 mmol) 
4 n - = 3.^M.2.cK|J=(300 3 mmol)« ^7^$^. o] ft-frM- 4*1 7 ><i 
^, -g-ffls «HM ^^1^4. n 7 - 25 % ^l^/4°ltss 

pfl^. -g-nflTfll- ^e)^>^ 60 ^^3S^>£ZLEfl3q (CH 2 Cl 2 :MeOH =10:1)5. ^*)1*> 

q S£]1t^J«^. 200 mg (45 %)* 

<2 97> 1H NMR (CDCl 3 ) 8 0.90 (t, 3H, J=7.2 Hz, N-CH2CH2CH3 ), 1.52 (m, 2H, N-CH2CH2CH3) , 
2.54 (m, 2H), 2.75 (m, 1H), 3.05 (s, 3H, (Me), 3.17 (m, 1H), 3.33 (dd, 1H, J=11.4, 
11.5 Hz), 3.83 (dd, 1H, J=9, 9 Hz), 3.90 - 4.10 (m, 3H), 4.50 (ddd, 1H, J=4.3, 
10.6, 10.6 Hz) 7.54 (t, 2H, J=7.6 Hz), 7.62 (d, 1H, J=6.9 Hz), 8.05 (d, 2H, J=7.6 
Hz), 8.06 (s, 1H), 8.82 (s, 1H). 
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<298> (^Tfl 2) 

6-N-^^^-{ (3R, 4R, 5R, 6R)-N-SS^-5-^>^l = -6-^ol oil ^ e ^ ^^.aI d)1 ^-4-d|) s.Al 

<299> ol 3^#^r ^-71 (#7)1 1)<$*] afl^ K^}^^ c>}-%-^ l*} 

12) ^ ^ O.S *fl i=h 

<300> !H NMR (CDC1 3 ) S 0.67 (t, 3H, J=7.3 Hz, N-CH2CH2CH3 ), 1.32 (m, 2H, 

N-CH2CH2CH3) , 2.30 (m, 1H), 2.48 (m, 1H), 2.64 (m, 1H), 3.05 (m, 1H), 3.10 (s, 3H, 
OMe), 3.23 (dd, 1H, J=11.3, 11.3 Hz), 3.45 (dd, 1H, 3.7, 10.1 Hz), 3.53 (dd, 1H, 
J=3.3, 10.1 Hz), 3.80 (s, 6H, OMe), 3.82 (m, 1H) , 3.93 (dd, 1H, J=8.6, 10 Hz), 
4.52 (ddd, 1H, J=4.3, 10.7, 10.7 Hz) 6.86 (d, 4H, J=8.7 Hz), 7.21 - 7.64 (m, 15H), 
8.03 (s, 1H), 8.04 (d, 2H, J=8.5 Hz), 8.82 (s, 1H). 

<301> (13-7)1 3) 6-N-^S^-{(3R ) 4R ) 5R,6R)-N-SS.^-5-[(2-^o>^ofl^-Al)(N,N-^-ol ojin 

<302> o] S^l^ ^"71 (#31 2)ofl^ °]-g-*H ^X\d\] 1^ 

13) ^ ^SLSL *\)^}%r%. 

<303> l E NMR (CDCI3) S 0.85 (t, 3H, J=7 Hz, N-CH2CH2CH3 ), 0.88 (t, 3H, 3=7 Hz, 
N-CH2CH2CH3), 0.94 (d, 6H, J=6.7 Hz, NCMOfe) 2). 1-07 (d, 6H, J=6.7 Hz, 
NCH(CH3) 2 ), 1.14 (d, 6H, J=6.8 Hz, NCH(CH3) 2 ), 1.18 (d, 6H, J=6.8 Hz, NCH(CH3) 2 ), 
2.33 (t, 4H, J=6.3 Hz), 2.40 - 2.57 (m, 4H), 2.75 (t, 2H, J=6 Hz), 2.82 (m, 1H), 
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2.87 (m, 1H), 3.08 (m, 1H), 3.13 (m, 1H), 3.22 (s, 3H, OMe), 3.26 - 3.69 (m, 14H), 
3.31 (s, 3H, OMe), 3.81 (s, 6H, OMe), 4.23 (m, 3H), 4.29 (m, 1H), 4.33 (m, 1H), 

4.63 (m, 1H), 4.74 (m, 2H), 6.84 (d, 4H, J=8.8 Hz), 6.85 (d, 4H, J=8.8 Hz), 7.21 - 

7.64 (m, 24H), 8.05 (d, 2H, J=8.6 Hz), 8.64 (s, 1H), 8.80 (s, 1H), 8.81 (s, 1H), 
8.92 (s, 1H). 

<304> 31 P nmr (CDC1 3 ) S : 149.94, 150.64 

<305> <^aH g> 6-N-^l3:^-{(3R,4R,5R,6R)-N-^l^-5-[(2-^l*>iiofl^-Al)(N,N-c}-ololisS. 
3£o}r>] ic)Si^^- a] ]-6-tM nfl ^Mel ^\ ^-4-^11 *\ *H 3 ^-3-^ }<>H1 

<306> (#31 l) 6-N-^2:^H(3R,4R,5R,6R)-N-^a^-6-*>6lS.^-^p|l^-5-«1-^l = ^-^1-4-^1^-^1 
3rJ^Bl^-3-«a}^Hm^ 

<307> £± §H A "1 7^1 (^1 1)^1 Ml3^#(300 mg, 0.78 mmol)^- -f^r ^Hl^i-M 

e|(io mD^l ^, 4-t^o]^o}v]^^(^), ESl«Hl^^(1.08 mL, 

7.8 mmol) ^ ^ JL-^MH. (468 id, 3.9 mmoDS ^7>§>^cf. o] i£-g"§-^- 4^1^ ^g- 
o> 7}<t«:^m 4^-, -§-°fl» «HH ^^m^. ^>1" 7 - 25 % ^^/tM 

#5.5.^^: -§-^^1* *}-g-*H ^3?}^ 60 ^a^*K&nsfl3i)(CH2Cl2:MeOH = 15:1 ~ 
4:1)5. 3M1SM 66 mg(18 %)* "gS^-. 
!H NMR (CDCI3) 5 2.84 - 2.97 (m 2H), 3.19 (dd, 1H, J=11.2, 11.2 Hz), 3.36 (m, 
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1H), 3.51 (s, 3H, OMe), 3.73 (d, 1H, J=9 Hz), 3.85 (ddd, 1H, 5, 9.2, 9.2 Hz), 3.99 
(dd, 1H, J=9, 9 Hz), 4.09 (m, 2H), 4.32 (dd, 1H, J=6.7, 6.7 Hz) 7.23 - 7.45 (m, 
8H), 7.94 (d, 2H, J=7.1 Hz), 8.04 (s, 1H), 8.41 (s, 1H). 

<309> (#3] 2) 6-N-^S^-{(3R,4R,5R,6R)-N-^!^-5-s:>c>]^^l-6-^-o]^ll^S.el^^-Ali J fl^ 

oio> o] ^-7] (#31 1 ) °fl -*") S*fl5}-^-§-^: °l-§-*H -a*H 1^1 (#31 

12) ^- ^lS^tf. 

<311> !H NMR (CDC1 3 ) $ 2.70 (m, 1H), 2.98 (dd, 1H, J=4.6, 11.6 Hz), 3.07 (s, 3H, 
OMe), 3.15 (m, 2H), 3.61 (m, 2H), 3.803 (s, 3H, OMe), 3.807 (s, 3H, OMe), 3.89 - 
4.02 (m, 3H), 4.44 (ddd, 1H, 3=4, 10, 10 Hz), 6.84 (d, 2H, J=8.9 Hz), 6.85 (d, 
2H, J=8.9 Hz), 7.18 - 7.56 (m, 16H), 7.61 (d, 2H, J=7.2 Hz), 7.96 (s, 1H), 8.03 
(d, 2H, J=7.2 Hz), 8.81 (s, 1H). 

<312> (#31 3) 6-N- ^1 S (3R , 4R , 5R , 6R)-N-iffl ^-5- [ ( 2-^1 oj-^ofl a] ) (N , N- 1}^ o] ^n^^ 

<313> o] 5^#£ a>71 (#3] 2WH ^12:^ <>l-§-*H 10) (#3] 

13) ^4 ^ 4^-5. 4^%^. 

<31t> m NMR (CDCI3) 8 0.96 (d, 3H, J=6.7 Hz), 1.08 (d, 3H, J=6.7 Hz), 1.12 (d, 3H, 
J=7 Hz), 1.14 (d, 3H, J=7 Hz), 2.37 (t, 1H, J=6.3 Hz), 2.43 (t, 1H, J=6.4 Hz), 
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2.80 (m, 1H), 3.34 (s, 3H, OMe), 3.10 - 3.79 (m, 10H), 3.81 (s, 3H, OMe), 3.82 (s, 
3H, OMe), 4.32 (m, 1H), 4.58 (m, 1H), 4.73 (m, 1H), 6.84 (d, 4H, J=8.9 Hz), 7.21 - 
7.64 (m, 18H), 8.04 (d, 2H, J=7.4 Hz), 8.42 (s, 1H), 8.82 (s, 1H). 
<315> 31 P nmr (CDC1 3 ) 8 : 150.53 



<316><^aH1 io> 6-N-^QS^-{(3R,4R,5R,6R)-N-(4-Al<i>ii^l^)-5-[(2-6>^mAl) (N,N-cf 
o) o]^n S ^o>nl ] -6-1^-01 nfl^Se) Pfl ^-4-p(|s.a1 cl-3 -<£ }<>> 

<317> (cf^j l) 

6-N-^l2:^-{ (3R, 4R , 5R, 6R)-N-(4-*l )-6-*H ?=,slX\ v\\ ^-5-«H E.^*} -4-^1 

^3(1^^-3-^}^]^^ A2i 
<318> <£X\<% 7^ (#31 1)£| i^|W#(450 mg, 1.17 mmol)* ^ ^Hl^o] e ^(40 mL) 
ofl ^-olJl, ^-ti.S.2.-p-»^i4olE£}.^(i g> 5.85 mmol), S^]6j|^o>Bi(i.62 mL, 

10.7 mmol), U ^H^nl^^C^)^- ^V^ 1 ^- #£r<HH 14*1 

o> JJH&a]^ 3j- zm*EL2.v}£\n.^v\f>}°\ (5 - 25 % "11 

^/^'Sll-S.sHS-) 200 mg^l 3^#* #9X^(32 %)•. 
<3 19> lH NMR (CDCI3) $ 2.63 (m, 1H), 2.92 (dd, 1H, J=4.2, 11.3 Hz), 3.07 (s, 3H, OMe), 
3.23 (m, 1H), 3.43 (d, 1H, J=14.2 Hz), 3.90 (dd, 1H, J=9, 9 Hz), 3.97 - 4.16 (m, 
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4H), 4.33 (d, 1H, J=14.3 Hz), 4.44 (ddd, 1H, 3=4, 10.6, 10.6 Hz), 7.46 (m, 2H), 
7.52 (d, 2H, J=7.7 Hz), 7.59 (d, 3H, J=8.3 Hz), 8.01 (d, 2H, J=9.8 Hz), 8.03 (s, 
1H), 8.76 (s, 1H). 

<320> (ig-Tfl 2) 6-N-^S^-{(3R,4R,5R,6R)-N-(4-^l^>^^^)-5-5l-o] = ^.A]-6-rfo]p)l^Ee|^ 

^1^-4-^*1 ^3 #"3-^ }<4^#Sl 

<321> o] #71 (#31 2)4H a^l^#^r <>l-§-*H ^Hl 1^1 (#31 

12) ^1- ^SLS. ^}Si^t\.. 

<322> !H NMR (CDC1 3 ) S 2.75 (m, 1H), 2.86 (dd, 1H, J=4.5, 11.2 Hz), 3.07 (s, 3H, 

OMe), 3.20 (dd, 1H, J=5.4, 11 Hz), 3.30 (dd, 1H, J=5.7, 8 Hz), 3.57 (m, 2H), 3.788 
(s, 3H, OMe), 3.794 (s, 3H, OMe), 3.88 (dd, 1H, J=9, 9 Hz), 3.97 (m, 2H), 4.39 
(ddd, 1H, J=4, 10, 10 Hz), 6.80 (d, 2H, J=8.7 Hz), 6.81 (d, 2H, J=8.7 Hz), 7.25 - 
7.54 (m, 16H), 7.97 (s, 1H), 8.03 (d, 2H, J=7.2 Hz), 8.80 (s, 1H). 

<323> (cj-Tfl 3) 6-N-^!3: , a-{(3R > 4R,5R,6R)-N-(4-Alo>x t ^^)-5-[(2-Alo>^o 1 i^.Al) (N,N-tM 
0} iOX^^-Al S el ^^-a] p|) ^ 5)1 el #-3-11 W- 31 

<324> Ol 5^#£ #71 (#^1 2)oflAi a^ilsfttl °]-%-^ ^*H1 1^1 (#31 

13) 3}- ^ ^l^sa^-. 

<32S> *H NMR (CDCI3) 5 1.05 (d, 6H, J=6.7 Hz), 1.09 (d, 6H, J=6.2 Hz), 1.11 (d, 6H, 
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J=5.6 Hz), 1.15 (d, 6H, J=6.7 Hz), 2.02 - 2.06 (m, 1H), 2.21 - 2.40 (m, 2H), 2.44 
(t, 2H, J=6.1 Hz), 2.95 (m, 2H), 3.07 (s, 3H, OMe), 3.31 (s, 3H, OMe), 3.31 - 3.82 
(m, 13H), 3.80 (s, 6H, OMe), 3.81 (s, 6H, OMe), 3.88 - 3.99 (m, 4H), 4.13 (m, 2H), 
4.50 (m, 2H), 4.73 (m, 2H), 5.38 (m, 2H), 6.82 (d, 4H, J=8.6 Hz), 6.83 (d, 4H, 
J=8.1 Hz), 7.16 - 7.46 (m, 23H), 7.54 (t, 4H, J=8 Hz), 7.61 (d, 2H, J=8.9 Hz), 
8.04 (m, 5H), 8.19 (s, 1H), 8.65 (s, 1H) 8.81 (s, 1H), 8.84 (s, 1H). 
<326> 31 P nmr (CDC1 3 ) S : 150.69, 151.45 



<327> <^aH H> 6-N-^lS , a-{(3R,4R,5R,6R)-N-(4-#S.S.^)^)-5-[(2-Alo]-^6j|s.A])(N,N- 



<328> (^j 1) 6-N-€S^-{(3R,4R,5R,6R)-N-(4-#SS€^)-6-*>ol = ^-A]u||^-5-e>olcs.Al 

<329> ol sl-^-l-^ 70] l 4-l-f"fS.^l^«.S.P>olH.l- AHJ-«H 

10^ (tfTfl 1)4 <>l-8-*H ^13:§>^4. 

<330> *H NMR (CDCI3) d 2.53 (m, 1H), 2.94 (dd, 1H, J=4.6 Hz), 3.2 (m, 2H), 3.94 (m, 

2H), 4.02 (m, 2H), 4.15 (m, 2H), 4.42 (ddd, 1H, J=4.6, 10.4, 10.4 Hz), 7.46 (t, 

2H, J=7.1 Hz), 7.52 (d, 2H, J=9.2 Hz), 7.64 - 7.54 (m, 3H), 7.97 (d, 2H, J=7.4 

Hz), 8.01 (s, 1H), 8.72 (s, 1H) 
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<33i> (#?fl 2) 6-N-^l^ < a-{(3R,4R,5R,6R)-N-(4-#S.Sitil^)-5-*HS.^- A l-6-4 0 Hl€Sel^ 
^ a] nfl a] 3] 2|| tq #-3-<a }<>H1 z\)2i 

<332> o] 3^#£. ^-7] (#31 2HH ^lSS °l-g-*H ^^Hl 1^1 (#^1 

12)^ ^ 4^ afla^a^. 

<333> !H NMR (CDC1 3 ) 8 2.69 (m, 1H), 2.93 (dd, 1H, J=4.5, 11.4 Hz), 3.06 (s, 3H, 
OMe), 3.14 (m, 1H), 3.35 - 3.28 (m, 2H), 3.59 (m, 2H), 3.80 (s, 6H, OMe), 3.98 - 
3.87 (m, 2H), 4.42 (ddd, 1H, J=4.6, 11.1, 11.1 Hz), 6.83 (d, 2H, J=6.5 Hz), 6.84 
(d, 2H, J=7.1 Hz), 7.39-7.17 (m, 14H), 7.51 (t, 1H, J=7.0 Hz), 7.61 (d, 1H, J=7.5 
Hz), 7.96 (s, 1H), 8.03 (d, 2H, J=7.2 Hz), 8.81 (s, 1H). 



<334> (cf^l 3) 6-N-^l2: < a-{(3R,4R,5R,6R)-N-(4-#SS.^l^)-5-[(2-Alo>i^ofls.A]) (N.N-tJ-o] 
d l^iS.S.^ <5 } -i:3 lic.)J£— ^"^^1 ] — 6 — tfl 1? ^t--^*] ^ 4 — ^ "t"^!^ ^J) # — 3- ^ }°V'^1 

<335> o] ^7} (#31 2H*1 *\}3i& 3.*\m^4: °}-%r^ 1$\ (#31 

i3)^ ^ 

<336> J H NMR (CDCI3) 6 0.99 (d, 6H, J=6.8 Hz), 1.06 (d, 6H, J=6.0 Hz)), 1.09 (d, 
6H, J=6.1 Hz)), 1.14 (d, 6H, J=6.8 Hz)) ; 2.40 (m, 4H), 2.78 (m, 2H), 2.92 (m, 2H), 
3.15 (s, 3H, OMe), 3.35 (s, 3H, OMe), 3.79 - 3.21 (m, 16H), 3.81 (s, 6H), 3.82 (s, 
6H, OMe), 4.19 - 4.05 (m, 4H), 4.30 (m, 2H), 4.55 (m, 2H), 4.72 (m, 2H), 6.85 (d, 

113-75 



1019990TO947 



2000/5/2 



8H, J=8.8 Hz)), 7.63 - 6.96 (m, 35H), 8.04 (d, 4H, J=8.2 Hz)), 8.34 (s, 1H) 8.74 
(s, 1H), 8.80 (s, 1H), 8.83 (s, 1H). 

<337><^A]6fl 12> 6-N-^!S < a-{(3R,4R,5R,6R)-N-(4-«imA]^l^)-5-[(2-A]o>^6)ls.Al) (n,N- 
4°1 °1 4iSS.^6>p1 iOX^^l ]-6-tf-o] Bfl ig e ig^A] pj| a] 3X) si] ci-3-^} 

<338> (#?|| i) 6-N-^S^-{(3R,4R,5R,6R)-N-(4-^|^A]^^)-6-€:>o]« A ] D{ |^_5_^|. ol cs. Al 
-4-pfls.Als)3ifleJ^-3-^}oH)\i^ *)]3E: 

<339> ^Ajcfl 7^ (cfTjj do] a^|^.^(200 mg, 0.5 mmol)* ^ o^euJ-o] e ^ofl 
^oIjl, 4-^]^-A]«11^3^.e}-ol^(339 mg, 2.5 mmol), m^H1^6>^l (0.69 mL, 5 
mmol), ^ ^Hl^M^^C^)* 7H*5Sm. ^gr^ 2Al^ 7 > 

1 ^, ^^^Jl ^ 3E.p>E.zisfl3i|(l0 - 20 % »H?h8:/»llM# 

3.eH^)*H 10 4 S^Nt* <2&tK40 %). 

<340> *H NMR (CDC1 3 ) 5 2.60 (d, 1H, J=9 Hz), 3.03 (s, 3H, OMe), 3.07 (m, 1H), 3.19 
(dd, 1H, J-11.5, 11.5 Hz), 3.35 (d, 1H, J=13.4 Hz), 3.79 (s, 3H, OMe), 3.88 (dd, 
1H, J=9, 9 Hz), 3.99 (dd, 1H, J=9, 9 Hz), 4.12 (m, 3H), 4.42 (ddd, 1H, J=4, 10.5, 
10.5 Hz), 6.86 (d, 2H, J=8.6 Hz), 7.20 (d, 2H, J=8_6 Hz), 7.54 (t, 2H, J=7 Hz), 
7.62 (d, 1H, J=7 Hz), 7.96 (s, 1H), 8.04 (d, 2H, 3=7 Hz), 8.81 (s, 1H). 
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<34i> 2) 6-N-^S«a-{(3R,4R ( 5R > 6R)-N-(4-^^Al^^)-5-*HH.s.A]-6-4olo)l^Eel^ 

12)Sf ^ ij-^ ^^^4. 

<343> *H NMR (CDC1 3 ) £ 2.67 (m, 1H), 2.79 (m, 1H), 2.99 (dd, 1H, J=3, 9 Hz), 3.04 
(ra, 1H), 3.07 (s, 3H, OMe), 3.12 (m, 1H), 3.61 (m, 2H), 3.77 (s, 3H, OMe), 3.81 
(s, 6H, OMe), 3.89 (d, 1H, J=9 Hz), 3.94 (m, 1H), 4.43 (ddd, 1H, J=4.7, 10, 10), 
6.78 (d, 2H, J=8.7 Hz), 6.86 (d, 2H, J=8.6 Hz), 6.87 (d, 2H, J=8.7 Hz), 7.08 (d, 
2H, J=8.5 Hz), 7.22-7.62 (m, 22H), 7.95 (s, 1H), 8.04 (d, 2H, J=7.4 Hz), 8.81 (s, 
1H). 



(^?fl 3) 6-N-^l2: , a-{(3R,4R,5R,6R)-N-(4-^l)^-Al^)^)-5-[(2-Alo>ii6)ls.Al) (N.N-^M 

<345> o] Aj-7] (^1 2HH x^l^-W-i- <>l-g-*H -3*H 1^ 

13)^ ^ ^ O.S 

<346> X H NMR (CDCI3) S 0.96 (d, 6H, J=6.7 Hz), 1.08 (d, 6H, J=6.7 Hz), 1.13 (d, 6H, 
J=6.7 Hz), 1.15. (d, 6H, J=6.7 Hz), 2.36 (t, 2H, J=6 Hz), 2.44 (t, 2H, J=6 Hz), 
2.87 (dd, 2H, J= 4, 13 Hz), 3.10 (m, 4H), 3.19 (s, 3H, OMe), 3.34 (s, 3H, OMe), 
3.77-3.36 (m, 12H), 3.79 (s, 3H, OMe), 3.81 (s, 3H, OMe), 3.82 (s, 6H, OMe), 4.33 
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(m, 1H), 4.58 (m, 1H), 4.72 (m, 1H), 6.85 (d, 4H, J=8.6 Hz), 6.88 (d, 4H, J=8.8 
Hz), 7.50 - 7.11 (m, 13H), 7.53 (t, 2H, J=7.8 Hz), 7.61 (d, 1H, J=7.1 Hz), 8.05 
(d, 2H, J=7.5 Hz), 8.45 (s, 2H), 8.77 (s, 2H). 
<347> 3i P nmr (CDC1 3 ) d: 150.41, 150.60 

<348><^Alofl 13> 4-N-^l2: < a-{(3R,4R,5R,6R)-N-^!S^>ol^l-5-[(2-Alo].2 t oi]s.Al) (N,N-cf 

<349> (#7]] 1) 4-N-€S < a-{(3R,4R,5R,6R)-N-^l^>^^-4-^ll^-Al-5,6-0-[(4-^l^-Al5)]^) 
^€3^]^*n3 i a-3- < £JH£4l^ A^- 

<350> NS-ifelH £41(600 mg, 1.26 mmol)^- Se)^^S^(1.5 g, 5.76 mmol) 

^ t^.ol^-A>(30 mLHl ±r°d 1^1 (^3] 7)2] S>ll^#(600 mg, 1.26 mmol)°fl 

mL, 1 mmoOl- Z\?)Z}<&^. °1 ^-§-^# ^£r°lH # ^^1^4. °] *];-§- <*M1 

oH^oH]Eflo]H 4 ^7]-^Jl ^fM"(50 mL)S 2*3 ^ -R-7] -g-^* ^-^*>^ ^-g- 
1|J*fMl=.sL ^ -g-nfl^- #<g- #^Aj^cK n ^U}l-(50 % ~ 75 %) o^of 

><flEflolE/^A> -g-nfl7})5. ^5}^ 60 ^^aSn>SZ!Eflai) (30% - 50% Et0Ac/Hexane)£ 

200 mg (24 %) ^- £&t} . *H NMR (CDCI3) 8 1.55 (s, 3H, Me), 2.64 (m, 
1H), 3.00 (dd, 1H, J=4.0, 11.2 Hz), 3.59 (s, 3H, OMe), 3.70 (m, 2H), 3.82 (m, 2H), 
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3.88 (s, 3H, OMe), 4.23 (m, 1H), 4.46 (dd, 1H, J=3.8, 10.5 Hz), 5.01 (s, 1H), 6.98 
(d, 2H, J=8.8 Hz), 7.69 - 7.12 (m, 17H), 7.92 (d, 2H, J=7.6 Hz) 

<35i> (cf^l 2) 

4-N-fe«a-{ (3R , 4R , 5R, 6R)-N-(4-p11 A] ^ )-6-*}°) °11 ^-5-*}°] ^-if-Al - 4 -pj] a] 

31] ^51^-3-^}^^^ PdlS 

<352> o] 5^#£r ^7] (#3} 1)<HH ^11^ a^l^#^r °]-§-*H (c^ 

!H NMR (CDC1 3 ) S 2.03 (m, 1H), 2.49 (m, 1H), 2.72 (m, 1H), 3.22 (dd, 1H, J=4,2, 
12.0 Hz), 3.44 (s, 3H, OMe), 3.63 (m, 1H), 4.07 (in, 2H), 4.23 (dd, 1H, J=3.7, 
12.3 Hz), 5.46 (s, 1H), 7.93 - 7.24 (ra, 19H). 



<354> (#71) 3) 4-N-te^-{(3R,4R,5R,6R)-N-(4-nll^-Al^l^)-5-^-o]cs. Al _ 6 _q. o1 ^^E^^ 

<355> ol S}-^-!-^ (#7fl 2)°IH *fl^€ °l-g-*M -g*H 12] (#7fl 

12)S* ^ *\}2iZ}%tl. 

1H NMR (CDCI3) 8 2.52 (m, 1H), 2.58 (m, 1H), 3.09 (dd, 1H, J=3.8, 11.5 Hz), 
3.41 (s, 3H, OMe), 3.62 (m, 1H), 3.77 (m, 2H), 3.79 (s, 3H, OMe), 3.80 (s, 3H, • 
OMe), 4.17 (m, 2H), 5.04 (s, 1H), 6.80 (d, 2H, J=8.7 Hz), 6.81 (d, 2H, J=8.8 Hz), 
7.72 - 7.13 (m, 24H), 7.90 (d, 2H, J=7.4 Hz). 
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<357> (3-7)) 4) 4-N-^!S , g-{(3R > 4R,5R,6R)-N-(4-nfl^-Al^!^)-5-[(2-^^^^-Al) (N.N-^H 
o] iSS-l^p] h^)3L^^X\ ]-6-4°l *H ^-4-^11 ^*} n 3 ^1-3-^ 

^ ^2 

13)^ ^^-S. ^12^-^^-. 

<35 *' *H NMR (CDCI3) 5 1.17 (d, 3H, J=6.8 Hz), 1.21 (d, 3H, J=6.7 Hz), 2.64 - 2.42 
(m, 4H), 2.91 (dd, 1H, J=4.8, 13.3 Hz), 3.09 (m, 1H, OMe), 3.35 (s, 3H OMe), 3.64 
- 3.48 (m, 5H), 3.829 (s, 3H OMe), 3.832 (s, 3H OMe), 4.19 (m, 1H), 4.48 (d, 1H, 
J=12.8 Hz), 4.64 (s, 1H), 4.68 (m, 1H), 5.04 (s, 1H), 6.82 (m, 4H), 7.71 - 7.14 
(m, 2H), 7.91 (d, 2H, J=8.3 Hz). 

<360> 31p jsjMR (CDCI3) S: 149.72, 150.59 

<361> <<£X\d\] u> 2-N-^^^^-{(3R,4R,5R,6R)-N-^se>ol^^-5-[(2-Alo>^ofls.Al)(N,N- 

<362> (^Tfl 1) 2-N-ol^El^-6-0-[2-(p-M-olSS^l^)^l€3-{(3R,4R, 5R.6R)- N-fc^M 
c^_4_ Bj )^ Al _ 5f6 ^[(4_^SAl^^)ol)^^^]^^^^-3-<a>^>vio; ^ 

<363> 10} (#7)] 7)0} Ml^#(1.5 g, 3.15 mmol)* ^ ^>^€(70 mL)°{| 

113-80 



1019990025947 



2000/5/2 



o)jl N 2 -ol^^^-06_[ 2 -(p-u|-o}E S .sii^)oi]^]^.o1. lc i(2.3 g, 6.2 mmol), ^o]^^ 
3.^3(1.74 g, 6.6 mmoD^r 7}$ T ^^534. ^ *HJ€(10 

mLH] ^-^ o] ofl ig c] 7> = ^ 511 °1 S(DEAD , 1.04 mL, 6.6 mmol )# °] Shg-SH 20£-# 
7}z>\3L 120 TC^Mi 6^1 S^M^. ti>-g-^# ^tl ^, 

^*I]*}£4(1:1 °l]liomB|lo]E/3iAh 560 mg, 22 %). 
<364> *H NMR (CDC1 3 ) 5 1.28 (d, 3H, J=4.9 Hz), 1.29 (d, 3H, J=5.3 Hz), 1.30 (d, 3H, 
J=4.6 Hz), 1.31 (d, 3H, J=5.3 Hz), 1.55 (s, 3H, Me), 1.81 (s, 3H, Me), 2.58 (m, 
2H), 2.72 (dd, 2H, J=11.2, 11.3 Hz), 3.00 (dd, 1H, J=4.5, 11.2 Hz), 3.08 (m, 1H), 
3.34 (t, 2H, J=6.9 Hz), 3.35 (s, 3H, OMe), 3.38 (s, 3H, OMe), 3.70 (d, 2H, J=9.5 
Hz), 3.80 (d, 2H, J=9 Hz), 3.82 (s, 3H, OMe), 3.88 (s, 3H, OMe), 4.06 - 4.39 (m, 
6H), 4.53 (m, 2H), 4.80 (m, 2H), 5.02 (s, 1H), 5.14 (s, 1H), 6.90 (d, 2H, J=8.9 
Hz), 6.99 (d, 2H, J=8.8 Hz), 7.72 - 7.15 (m, 30H), 8.18 (d, 4H, J=8.7 Hz). 

<365> (cj^) 2 ) 2-N-^]^Hl^-{(3R,4R,5R,6R)-N-^l^>ol^.l-4-Dfl^-Al-5,6-0- [(4-^aI 

«Hli^]^^-3-^}^<>}\i^ ^)3i 
<366> #7) (#711 l)oflAi S^s^l^g- ^ ^e)ci(i2 mLH] l f 8-^o)o}7.}vi\- 

<>l*H#S[5.4.0]£^-7-<a(DBU, 203 mL, 1.35 mmol)^- 7}^€\-. o)^ ^d%x\ 10 a] 

«*>34(5 - 10 % ^^:#/^^?l#Se1-ol^., 375 mg, 83 %). 
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<367> i H NMR (CDCI3) 8 1.310 (d, 3H, J=4.1 Hz), 1.32 (d, 3H, J=4 Hz), 1.33 (d, 3H, 
J=4.7 Hz), 1.34 (d, 3H, J=4.1 Hz), 1.56 (s, 3H, Me), 1.80 (s, 3H, Me), 2.51 (dd, 
1H, J=11.2, 11.3 Hz), 2.62 (m, 3H), 3.02 (dd, 1H, J=4.5, 11.2 Hz), 3.08 (ra, 1H), 
3.40 (s, 3H, OMe), 3.45 (s, 3H, OMe), 3.69 (d, 2H, J=9.5 Hz), 3.77 (d, 2H, J=9 
Hz), 3.82 (s, 3H, OMe), 3.88 (s, 3H, OMe), 4.27 - 4.05 (m, 6H), 4.58 - 4.45 (m, 
2H), 5.02 (s, 1H), 5.13 (s, 1H), 6.90 (d, 2H, J=8.7 Hz), 6.99 (d, 2H, J=8.9 Hz), 
7.72 - 7.15 (m, 26H). 

<368> (^7)1 3) 2-N-^^^m-{(3R,4R,5R,6R)-N-€^> c 'l^«-6-^- c >l^^H€-5-*>^ = ^ 
<369> 01 *7l 2)4H *fis€ S^sHm* °l-8-*H -M^Hl 1^ (#31 U)^ 

<370> l H NMR (CDCI3) 8 1.25 (d, 3H, 3=7 Hz), 1.28 (d, 3H, J=7 Hz), 2.59 (d, 1H, J=8.5 
Hz), 2.71 (dd, 1H, J=10.5, 10.5 Hz), 2.87 (dq, 1H, J=7.7 Hz), 3.07 (m, 1H), 3.16 
(s, 3H, OMe), 3.65 (dd, 1H, J=9, 9 Hz), 4.06 (dd, 1H, J=8.6, 8.6 Hz), 4.21 (m, 
2H), 4.41 (m, 1H), 5.56 (s, 1H), 7.30 - 7.12 (m, 10H), 7.86 (s, 1H). 

<37i> 4) 2-N-^l^^€-{(3R,4R,5R,6R)-N-^S*>olHm-5-*>^l^^-6-^oH^EB 1 

<372> o] ^1-^ ^-71 (#7fl 3)<M *fl2^ S»l^#^r °l-§-*H ^Hl 1^ (#31 
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^ 1H NMR (CDCI3) 8 1.26 (d, 3H, J=7.2 Hz), 1.30 (d, 3H, J=6.8 Hz), 2.56 (d, 1H, 
J=8.7 Hz), 2.66 (m, 2H), 3.08 (dd, 1H, J=4.2, 11.4 Hz), 3.15 (s, 3H, OMe), 3.29 
(dq, 1H, J=1.5, 5.7 Hz), 3.57 (dd, 1H, J=8.9, 8.9 Hz), 3.67 (m, 1H), 3.77 (s, 3H, 
OMe), 3.78 (s, 3H, OMe), 3.81 (m, 1H), 4.39 (ddd, 1H, 3=4, 11.6, 11.6 Hz), 5.06 
(s, 1H), 6.80 (d, 2H, J=8.9 Hz), 6.81 (d, 2H, J=8.8 Hz), 7.48 - 7.22 (m, 15H), 
7.65 (s, 1H). 



<374> (#7)] 5) 2-N-<>l4i^-Bl^-{(3R > 4R,5R,6R)-N-^l2:§>ols.^-5-[(2-Al6>i c 6 J ls.Al) (N,N-cf 

<375> O] ^7) (#7fl 4)*\]*\ K^}^^ d l-§-*H ^*H1 1^ (#7fl 

13)4 43 ^llS*>5icf . 

^ lH NMR (CDCI3) 5 1.15 (d, 6H, J=6.7 Hz), 1.16 (d, 6H, J=7.3 Hz), 1.19 (d, 6H, 
J=6.5 Hz), 1.21 (d, 6H, J=6.7 Hz), 1.26 (d, 6H, J=6.8 Hz), 1.27 (d, 6H, J=6.8 Hz), 
2.38 (t, 4H, 3=7 Hz), 2.94 - 2.42 (m, 10H), 3.18 (s, 3H, OMe), 3.24 (s, 3H, OMe), 
3.30 (dd, 1H, J=5.7, 7 Hz), 3.40 (m, 1H), 3.80 - 3.53 (m, 10H), 3.812 (s, 3H, 
OMe), 3.818 (s, 3H, OMe), 4.17 (m, 1H), 4.53 - 4.37 (m, 3H), 4.67 (s, 1H), .4.72 
(s, 1H), 6.81 (d, 2H, J=8.8 Hz), 6.83 (d, 2H, J=8.9 Hz), 7.13 - 7.35 (m), 8.32 (s, 
1H), 8.63 (s, 1H). 
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<377> 3i P nmr (CDCI3) 8 : 149.32, 150.08 

<378> 15> { (3R , 4R , 5R , 6R)-N-^^^-°l S.^-5- [ (2-*l M-X\ ) (N , hh^M °] 

<379> (#7)1 i) {(3R,4R,5R,6R)-N-^^M^^-4-^m^l-5,6-(>-[(4-^mAl^l^)611^Blia]^ 
^e1^-3-^}Hl^l^ 

<380> QX\c% is] (tjTfl 7 )o^ S^ll^#(2.2 g, 4.63 mmol)^- ^l^KKlOO mLHl ^r<>l 

Jl N 3 -^lS^Bl ^1(2.7 g, 20.73 mmol) ^ S2f ^1^^5.^(3.3 g, 12.58 mmoO^r 

isyV^ Jf , Jjuf* 31 =5.^(15 mL)°fl ^f°J o} S t}o] 7 >s ^ 5flo] 

i=(DEAD, 2.1 mL, 11.87 mmol)* °1 -§-^Ml 7>§H #£r<*lH 12*13: 21^4. 
^6fl ^.oj- ^*>jl ^a># pim-i-(90 mL)^l ^-^ °^°} 30-g-# 

S^M^x}. 7W3<*1 oil- ^5l7>^^r A}-g-i5H €^ 

a-S-^Mziifl^S ^»l*>^tf(30 - 50 % ^ll^HHHS/S}^, 2.45 g, 91 %). 

<381> !H NMR (CDC1 3 ) a 1.79 (s, 3H, Me), 1.89 (s, 3H, Me), 2.54 (ddd, 1H, J=4, 10, 10 
Hz), 3.01 (dd, 1H, J=4.3, 11.1 Hz), 3.56 (s, 3H, OMe), 3.45 (s, 3H, OMe), 3.62 (m, 
1H), 3.82 (s, 3H, OMe) , 4.12 (dd, 1H, J=7.1, 7.2 Hz), 4.15 (m, 3H), 4.52 (dd, 1H, 
J=4.2, 10.7 Hz), 5.09 (s, 1H), 6.86 (s, 1H, vinyl H), 6.89 (d, 2H, J=8.9 Hz), 7.12 
- 7.47 (m, 12H). 
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<382> 2) {(SR^R.SR.eR^N-^S^ol^l-e-^ol^^Hl^-S-^ol^-^-Al-^TJils-AlaljEll 

<383> O] ^7) (^1 l)oflAi Ml^^ °l-§-£M 1^ (c^j n )s). 

^ ^ *)12l*>$i}. 

!H NMR (CDC1 3 ) 5 3.35 (s, 3H, OMe), 1.89 (s, 3H, Me), 2.53 (dd, 1H, J=8.3, 12.5 
Hz), 3.08 (dd, 1H, J=4, 11.4 Hz), 3.33 (ra, 1H), 3.35 (s, 3H, OMe), 3.54 (s, 3H, 
OMe), 3.77 (dd, 1H, J=8.4, 8.4 Hz), 3.97 (dd, 1H, J=8.2, 8.3 Hz), 4.10 (d, 1H, 
J=10.5 Hz), 4.22 (m, 2H), 5.46 (s, 1H), 7.05 (s, 1H, vinyl H), 7.20 - 7.41 (m, 
10H). 

<385> 3) {(3R,4R,5R,6R)-N-^^>ol^^-5-^>ol^Al-6-cfo]pJ)^3a)^^.Alu{|^-4-ofl 

<386> oj 3^#,fr ^71 (^1 2WM 2fl2:€ Ml^M" <>l-g-*}^ ^^Hl 1^ (#31 

12)5+ 3}-^ ^l^*}^. 
<387> !H NMR (CDCI3) 5 1.91 (s, 3H, Me), 2.47 (d, 1H, J=9 Hz), 2.48 (m, 1H), 3.03 
(dd, 1H, J=4, 10.5 Hz), 3.44 (s, 3H, OMe), 3.53 - 3.79 (m, 5H), 3.791 (s, 3H, 
OMe), 3.797 (s, 3H, OMe), 5.05 (s, 1H), 6.80 (d, 4H, J=8.8 Hz), 6.81 (d, 4H, J=8.8 
Hz),. 6.83 (s, 1H, vinyl H), 7.22 - 7.37 (m, 15H),. 7.47 (d, 2H, J=6.8 Hz). 

<388> (i£7|l 4) {(3R,4R,5R,6R)-N-^^^<>l^^-5-[(2-Alo>i^ol]s.Al)(N > N-i^<5lol4ias.^d>Dl 
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13) sq- aflasHa^. 

<39°> lH NMR (CDC1 3 ) (5 1.27 (d, 6H, J=6.7 Hz), 1.29 (d, 6H, J=6.8 Hz), 1.91 (s, 3H, 
Me), 2.49 (d, 1H, J=8.5 Hz), 2.57 (d, 1H, J=3.1 Hz), 2.77 (t, 2H, J=6.2 Hz), 3.03 
(dd, 1H, J=4.2, 11.4 Hz), 3.44 (s, 3H, OMe), 3.46 - 3.73 (m, 6H), 3.76 (m, 1H), 
3.790 (s, 3H, OMe), 3.796 (s, 3H, OMe), 4.13 (m, 2H), 5.05 (s, 1H), 6.80 (d, 2H, 
J=8.8 Hz), 6.81 (d, 2H, J=8.9 Hz), 7.00 (s, 1H, vinyl H), 7.20 - 7.37 (m, 15H), 
7.46 (d, 2H, J=7 Hz). 

<391><^aH1 16> 3-N-^^-{(3R,4R,5R,6R)-N-^^>^l^^-5-[(2-Alo>i 1 olls.Al) (N,N-^1 
o] iS S ^o}nl i^)i^^-A] ]-6-tM *H ^ S e) v\] Tfj-4-pfls.Al s\ si) e| ^-3-<H }^ ^1 

<392> (cfTfl l) 3-N-^S^-{(3R,4R,5R,6R)-N-^^H^€-4-^^l-5,6-O-[(4-^l^l50^) 

<393> ^AHl (#7]) 7)^1 Sail 3^-§-( 1.4 g, 2.94 mmol)* ^M* ^1^(65 mLH 

Jl N 3 -^1S^^^1(1.7 g, 13.1 mmol)4 SinH 31 ^31^2(2.1 g, 8 mmol)# 7>^-c^ H«> 
^ , ^ tflSe}*>ol^S^^(10 mLH ^rSl 4°H1^ °>Stl-ol7>H.^-a efl °1S (DEAD, 
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1.34 mL, 1.8 mrnoD* °) 7}t>}jl, <#3:<%*\ 12 *1#-S^ :nn£Al^t}. i&-g-a»-§- 

^HM*^, *M>» *}-g-*M ^ S^>£ZLHfl3X)S. ^l*}$m(30 % ^ 

W%n°]B./H& t 1.9 g, 94%). 

<394> X H NMR (CDC1 3 ) <5 1.78 (s, 3H, Me), 1.94 (s, 3H, Me), 2.54 (m, 1H), 3.04 (dd, 1H, 
J=3.3, 10 Hz), 3.62 (s, 3H, OMe), 3.68 (m, 1H), 3.82 (s, 3H, OMe), 4.01 (dd, 1H, 
J=10, 10 Hz), 4.13 - 4.32 (m, 3H), 4.51 (dd, 1H, J=7, 10.5 Hz), 5.08 (s, 1H), 6.89 
(s, 2H, J=8.8 Hz), 6.96 (s, 1H, vinyl H), 7.13 - 7.51 (m, 12H), 7.64 (d, 1H, J=7.4 
Hz), 7.91 (d, 2H, J=7.2 Hz). 

<395> (^-^] 2) 

3-N-^!^^-{ (3R,4R,5R, 6R)-6-*H ^ ^-5-*}°] j= -if- a] -4-^3^1 s\ ij) e) &-3-<£ }E) 
<396> ol aj-^g-^ ^7) (^ l)ofl^ S^S^M- o]-g-tr}^ ^X\<^} 7 £| (cj.^ j)^ 

!H NMR (CD3OD) d 1.99 (s, 3H, Me), 3.19 (ddd, 1H, J=4.2, 4, 10.3 Hz), 3.32 (m, 
2H), 3.58 (m, 1H), 3.60 (s, 3H, OMe), 3.74 (dd, 1H, J=10.4, 10.4 Hz), 3.89 (m, 
1H), 3.91 (m, 2H), 7.50 (t, 1H, J=7.6 Hz), 7.74 (s, 1H), 7.75 (d, 1H, J=7.5 Hz), 
7.96 (d, 2H, J=7.2 Hz). 

<398> 3) 3-N-^S^-{{(3R,4R,5R,6R)-N-^^-5-*}ol = ^l-6-^olcs A i Il|1 ^|_4_n 1 |s. Al 
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<399> o] #7] (#31 2HH *fl2^ l^l^tM °l-§-SH 7$ (#7)} 2) 

4 ^ ^ O.S. *\)2in%r±. 
<400> i H (CDC1 3 ) 8 1.98 (s, 3H, Me), 2.02 (m, 1H), 2.36 (s, 3H, NMe), 2.80 (m, 

1H), 2.99 (dd, 1H, J=4, 4, 10.8 Hz), 3.51 (s, 3H, OMe), 3.85 - 3.72 (m, 4H), 3.96 

(d, 1H, J=ll Hz), 7.13 (s, 1H, vinyl H), 7.50 (t, 1H, J=7.5 Hz), 7.65 (d, 1H, 

J=7.4 Hz), 7.92 (d, 2H, J=7.2 Hz). 

<401> (#7}) 4) {(3R,4R,5R,6R)-N-^^-5-«>ol=^Al-6-^o]c^ A ]Ti|j^_4_p||s.Al^3^^^-3- 

<402> ^7} (#7fl 3)°IH *1]2€ «1^#(50 mg, 0.12 mmol)* *M*(5 mLHl ^°]JL 0 

toJH ^"S-M^^^l- 10£-?> 3.3^1*1 ^ #£r<>)H xL&*)%L^. ^}-S-7l^ n>7fl 

♦ <iji 51^1^ ^H.q^> 7>^# ^Titb 3s ^-a- €^ 

ZLSf]-£ZLHfl^(^^7f^, 10 - 25 % nJI^/^l^€#S^o]^) s->o^ 26 mg^l SJ-##* 
2£i}(73 ft). 

<403> !H NMR (CD3OD) 5 1.91 (s, 3H, Me), 1.95 (m, 1H), 2.40 (s, 3H, NMe), 2.60 (m, 
1H), 2.88 (dd, 1H, J=4.4, 11 Hz), 3.44 (m, 1H), 3.46 (s, 3H, OMe), 3.61 (m, 2H), 
3.89 (d, 2H, J=2.5 Hz), 7.59 (s, 1H, vinyl H). 

<404> (#711 5) {(3R,4R,5R,6R)-N-^^-5-*H^^l-6-4 0 H€S^^^Al^^-4-pI|s.Al5q3ill 
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<405> O) SJ.^#£. #7) 4)<M S^W* ^^Hl 1^ (^-7)] 12 )S!|. 

^ ^ O.S ^fl^>^cf. 

**** *H NMR (CDC1 3 ) <5 1.94 (s, 3H, Me), 2.14 (s, 3H, NMe), 2.17 (m, 1H), 2.65 (m, 
1H), 2.86 (dd, 1H, J=4.2, 11 Hz), 3.42 (m, 1H), 3.45 (s, 3H, OMe), 3.48 (m, 1H), 
3.65 (m, 1H), 3.77 (m, 1H), 3.80 (s, 6H, OMe), 4.23 (dd, 1H, J=3.8, 5.8 Hz), 6.49 
(d, 2H, J=5.1 Hz), 6.50 (d, 2H, J=5 Hz), 7.01 (s, 1H, vinyl H), 7.48 - 7.22 (m, 
9H). 



<407> (#711 6) {(3R,4R,5R,6R)-N-^H^-5-[(2-Alo>i 1 oi]s.Al)(N,N-T4olol ; * 1 s S .^o>pli c .)i^ 1 

]"6-^l °Hl3j=^ ^^-A] pfl $\ sfl El }El ^g. 

<408> o) <#7] (^r^l 5)<Hl^i *fiS^ ol-g-^H -g*Hl 1^1 (#7)1 

13)sf ^^i}. 

lH NMR (CDCI3) 5 1.11 (d, 6H, J=6.5 Hz), 1.12 (d, 12H, J=6.7 Hz), 1.16 (d, 
6H, J=6.8 Hz), 1.93 (s, 6H, Me), 2.30 (s, 3H, NMe), 2.34 (s, 3H, NMe), 2.55 (t, 
4H, J=6 Hz), 2.79 - 2.63 (m, 3H), 2.86 (m, 3H), 3.11 (dd, 1H, J=7, 10 Hz), 3.23 
(dd, 1H, J=5.6, 10 Hz), 3.33 (s, 3H, OMe), 3.34 (s, 3H, OMe), 3.74 - 3.38 (m, 
15H)., 3.81 (s, 12H, OMe), 4.15 (m, 2H), 4.20 (m, 2H), 4.38 (m, 1H), 6.86 - 6.82 
(m, 8H), 7.47 - 7.28 (m, 20H). 
<4io> 31 P NMR (CDCI3) 8 : 151.73, 151.90 
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<4ii> <^AH1 17> {(3R,4R,5R,6R)-N-#^^l^-5-[(2-Alo>ic:011^Al)(N > N-r1-olol 4l a S .^c> 
±)Z.£.&-2rA\ ]-6-i=M ^l^^^l €^r*l €-4-1*1 s,X\ 33 *|| ej ^-3-^ }^ ^ 

<412>(^^1 1) {(3R,4R,5R,6R)-5-*M = ^l-6-*H^AH^-4-^^Al5q^l^^-3 

<4i3> ^A]ofl 153 #31 13 **03*W* *V8-*M 73 (#31 1)4 ^vfr «o v ^^r A >-§- 

<414> 1R NMR (DMSO) 5 1.80 (s, 3H, Me), 3.16 (m, 1H), 3.28 (m, 2H) 3.33 (s, 3H, OMe), 
3.53 - 3.66 (m, 4H), 3.78 (m, 1H), 5.47 (s, 1H), 7.74 (s, 1H, vinyl H). 

<415>(#^1 2) {(3R,4R,5R,6R)-N-#^^^-5-^l^^l-6-tq-oH^je^^^AH^^olc 

<416> $-7} #7fl 13 a>fl^#(800 rag, 2.8 mmolM: ^°1^(18 mL)^l ^1^, ^ 7 H 9- 
^-^-^.ell^^^-^l^VS.^.^ #S.e}^l^(9-f luorenylmethoxycarbonyl chloride, 1.04 g, 
2.32 mmol)3- 10 % ^7riL^H^ ^-§-^(35 mU* 0 7>^cf. «}-§-<3)* 0 

t?<*)H 1*1# ^r^rSm. -S^r^S. ^ 3lp}£3Efl 

3 (50 % ^^Ml^HS/^ - 100 % oll^^HlEflolM)^. ^^ll*H 600 mg^: £&i=K42 
%). 

<417> i H nmr (CDCI3) 5 1.92 (s, 3H, Me), 3.37 (m, 1H), 3.46 (s, 3H, OMe), 3.50 (m, 
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5H), 3.89 (in, 2H), 4.25 (dd, 1H, J=5.4, 5.4 Hz), 4.55 (dd, 1H, J=5.3, 10.5 Hz), 
4.70 (dd, 1H, J=5.5, 10.5 Hz), 6.85 (s, 1H, vinyl H), 7.33 (t, 2H, J=7.3 Hz), 7.42 
(t, 2H, J=7.3 Hz), 7.57 (dd, 2H, J=4, 7.3 Hz), 7.77 (d, 2H, J=7.5 Hz). 



<418> (#3] 3) {(3R,4R,5R,6R)-N-#^--2-5fl^-5-^-ol^Al-6-4olii)J^se|^^-A]pfl^ -4-pfl 
<4i9> o] 3j-^#,g. (#31 2)*\)*\ <>l-§-*H ^aHI 12 )<4 

1H NMR (CDC1 3 ) <5 1.81 (s, 3H, Me), 3.40 (m, 2H), 3.41 (s, 3H, OMe), 3.58 (m, 
1H), 3.761 (s, 3H, OMe), 3.763 (s, 3H, OMe), 3.94 - 4.17 (m, 4H), 4.26 (dd, 1H, 
J=6.3, 10.5 Hz), 4.63 (m, 2H), 6.89 (d, 4H, J=9 Hz), 7.03 (s, 1H, vinyl H), 7.22 
- 7.77 (m, 15H), 8.24 (dd, 2H, J=1.5, 5 Hz). 

<421> 4) 

{ (3R.4R.5R, 6R)-N-#^-i2.5|] vJ-5-[ (2-*l -S-a] ) (N,N-i}ol o) i£ 5 | 6 ^i 

<422> ol #7l (#7jj 3)ofl^| X*l|3^#* °l-g-*H 13 (#31 13)3q- 

<423> J H NMR (CDCI3) 5 1.04 (d, 6H, J=6.5 Hz), 1.09 (d, 6H, J=6.7 Hz), 1.15 (d, 

12H, J=6.3 Hz), 1.79 (s, 3H, Me), 1.81 (s, 3H, Me), 2.31 (t, 4H, J=6 Hz), 2.64 (m, 
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2H), 1.93 (dd, 1H, J=5, 15 Hz), 3.26 (s, 3H, OMe), 3.43 (s, 3H, OMe), 3.37 - 3.54 
(m, 8H), 3.58 - 3.65 (m, 4H) , 3.71 (s, 3H, OMe) , 3.73 (s, 3H, OMe), 3.78 (s, 6H, 
OMe), 4.11 - 4.32 (m, 9H), 4.43 (m, 2H), 4.62 (m, 1H), 4.74 (m, 3H), 6.78 (m, 8H), 
7.22 - 7.48 (m, 26H), 7.55 (d, 2H, J=7.9 Hz), 7.64 (d, 2H, J=8.3 Hz), 7.70 - 7.83 
(m, 5H). 

<424> 3lp NMR (CDC1 3 ) 8 : 150.02, 150.84 



<425><^aH1 18> 6-N-€S^-{(3R,4R,5R,6R)-N-^l2:^ 6 l^.€-5-[(2-Alo>i 1 6j|^.Al) (N.N-tJ- 

<426> (^^1 1) (SS^R^R^R^N-^^^l^^-S-S^^^^H^^^^-^l^-^^^m^l 
-5,6-0-[(4-^l^lsH^)o)l^ e l^]jq^^clo 1 ^ 

<427> ^4 i°} (#7fl 5)4*1 2*1*1 ^°W+n%]SLv) B(S£^- i=KKi*ll3l-2.*1 A SLfe 
AS)- B^l ^-§-)» (4 g, 6.947 mmol)5. *H *r^r (100 mL)4 ^l^L, 

<*j7H me)-oH]^o>^l (2.2 mL, 20. 74 mmoD^f ol^n^ U^^M ^- Q 6 ) — (isobutyric 
anhydride, 5.8 mL, 26.62 mmol)» 7>S}8tr. °] -M* 60 *\^<£ ^ 

^SLS. ±\*}JL ^im-ir (7 mL)* 7>*H 30£r^°> S^rS^. -g-pfl-I- #<&*HH ^ 
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^7]%^ 5-°}*) ^^HM. #<£^is}<%r).. i^Ste 

Efl5t|(«n^:ofl^o>>Hl^olM=10:l -g-*fl)S ^*fl*H 2.45 ^^^(^ 55%). 

!H NMR (CDC1 3 ) S -0.14 (s, 3H, Si-Me), -0.04 (s, 3H, Si-Me), 0.76 (s, 9H, 
Si-tBu), 1.27 (d, 3H, J=6.9 Hz, CH(CH 3 ) 2 ), 1.35 (d, 3H, J=7 Hz, CH(CH 3 ) 2 ), 1.54 (s, 
3H, Me), 2.01 (dd, 1H, J=10.8, 10.8 Hz), 2.56 (ddd, 1H, J=4, 10.4, 10.4 Hz), 2.68 
(m, 1H), 2.87 (dd, 1H, J=4.9, 11.4 Hz), 3.56 (d, 1H, J=8.4 Hz), 3.61 (d, 1H, J=6.9 
Hz), 3.67 (dd, 1H, J=4.8, 10 Hz), 3.81 (s, 3H, OMe), 4.38 (dd, 1H, J=4, 10.4 Hz), 
4.90 (dd, 1H, J=9.4, 9.4 Hz), 4.94 (s, 1H), 6.95 (d, 2H, J=8.7 Hz), 7.14 - 7.40 
(m, 12H). 



<429> (#7)1 2) (3S,4R,5R,6R)-N-^)^>^^^-3-^>ol^^-4-ol^^^^.Al-5,6-0-[(4- 
<430> 0} 3^1-^ ^7] (#?!] 1HH *fl^ iaflS^M- <>l-g-*M -M^H] 1^ (ig-Tfl 7) 

!H NMR (CDCI3) S 1.32 (d, 3H, J=6.4 Hz, CH(CH 3 ) 2 ), 1.34 (d, 3H, J=6.6 Hz, 
CH(CH 3 ) 2 ), 1.49 (s, 3H, Me), 1.96 (dd, 1H, J=10.9, 11 Hz), 2.55 (m, 1H), 2.77 (m, 
1H), 3.08 (dd, 1H, J=5.1, 11.5 Hz), 3.52 - 3.80 (m, 3H), 3.87 (s, 3H, OMe), 4.47 
(dd, 1H, J=4.1, 10.4 Hz), 4.67 (dd, 1H, J=9.2, 9.2 Hz), 4.97 (m, 1H), 6.97 (d, 2H, 
J=8.7 Hz), 7.14 - 7.44 (m, 12H). 



113-93 



• 

1019990^5947 



2000/5/2 



<432> (#31 3) (3S,4R J 5R,6R)-N-^^>olH.€-3-^^S^-4-^l^^^^.A]-5,6-0-[(4-^ 
<433> o] Sj-^-§-£: ^"71 (#3) 2)*IM 4^ SL^tt* °l-8-*M ^ 8) 

4^ ^la^sa^. 

<434> 1H NMR (CDC1 3 ) 5 1.30 (d, 3H, J=6.9 Hz, CH(CH 3 ) 2 ), 1.35 (d, 3H, J=7 Hz, 

CH(CH 3 ) 2 ), 1.48 (s, 3H, Me), 2.17 (dd, 1H, J=10.8, 10.8 Hz), 2.57 (ddd, 1H, J=4, 
10.2, 10.2 Hz), 2.74 (m, 1H), 2.90 (s, 3H, OSO2CH3), 3.22 (dd, 1H, J=5.2, 11.1 
Hz), 3.62 (dd, 1H, J=10.4, 10.5 Hz), 3.68 (dd, 1H, J=9.2, 9.3 Hz), 3.87 (s, 3H, 
OMe), 4.45 (dd, 1H, J=4.2, 10.6 Hz), 4.68 (ddd, 1H, J=5.2, 5.3, 10.5 Hz), 4.98 (s, 
1H), 5.06 (dd, 1H, J=9.4, 9.6 Hz), 6.96 (d, 2H, J=8.9 Hz), 7.15 - 7.42 (m, 12H). 

<43^ (#31 4) {(3R,4R,5R,6R)-N-^^M ^1-4-^1 ^Ell^Al-5,6-0-[(4-^^-Al3Jn^)6fl 
<436> o] ^-^-#^r #7] (#31 3)*IH S*I|3^M- °l-8-*M 1^ (^ 9)^ 

!H NMR (CDCI3) S 0.89 (d, 3H, J=7 Hz, CH(CH 3 ) 2 ), 0.97 (d, 3H, J=7 Hz, CH(CH 3 ) 2 
), 1.50 (s, 3H, Me), 2.40 (m, 1H), 2.57 (dd, 1H, J=11.4, 11.6 Hz), 2.77 (m, 1H), 
3.11 (dd, 1H, J=4.4, 11.3 Hz), 3.72 (dd, 1H, J=10.4, 10.4 Hz)., 3.89 (s, 3H, OMe), 
3.92 (m, 1H), 4.53 (dd, 1H, J=4, 10.5 Hz), 4.82 (ddd, 1H, J=4.3, 11.2, 11.3 Hz), 
5.06 (s, 1H), 5.42 (dd, 1H, J=9.7, 10.4 Hz), 6.97 (d, 2H, J=8.7 Hz), 7.13 - 7.75 
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(m, 12H), 7.75 (s, 1H), 8.33 (s, 1H). 
<438> (#3J 5) 6-N-^S < a-{(3R,4R,5R,6R)-N-€^*HS-€-4-c>l^^^^-Al-5 f 6-0-[(4-^s. 

<439> o) 5^#-8r ^"71 (#31 4)°fM S.*)]3^#^ <>l-g-*M ^11 1^ (^1 10)4 

<440> !H NMR (CDC1 3 ) 6 0.89 (d, 3H, J=7 Hz, CH(CH 3 ) 2 ), 0.97 (d, 3H, J=6.9 Hz, CH(CH 3 
) 2 ), 1.51 (s, 3H, Me), 2.40 (m, 1H), 2.62 (dd, 1H, J=11.3, 11.4 Hz), 2.80 (m, 1H), 
3.15 (dd, 1H, J=4.4, 11.3 Hz), 3.74 (dd, 1H, J=10.4, 10.5 Hz), 3.89 (s, 3H, OMe), 
3.94 (dd, 1H, J=9.2, 9.2 Hz), 4.54 (dd, 1H, J=4, 10.5 Hz), 4.91 (m, 1H), 5.08 (s, 
1H), 5.48 (dd, 1H, J=10, 10 Hz), 6.97 (d, 2H, J=8.8 Hz), 7.13 - 7.61 (m, 15H), 
7.97 (s, 1H), 8.02 (d, 1H, J=7.3 Hz), 8.79 (s, 1H). 



<44i> (#3} 6) 6-N-€S^-{(3R,4R,5R,6R)-lN-^l^>^]^^-5-*>olc.s.Al-6-^-o] = s.Alpfl^ 

<442> ol #71 (#^1 5)<^1^ *fi2:^ S3lS}-^-#* °l-g-*H 1^ (#31 

11)4 2£r ^1S^4. 

<443> !H NMR (CDCI3) S 0.75 (d, 3H, J=7 Hz, CH(CH 3 ) 2 ), 0.90 (d, 3H, J=6.9 Hz, 

CH(CH 3 ) 2 ), 2.33 (m, 1H), 2.71 - 2.76 (m, 2H), 3.26 (dd, 1H, J=4.1, 11.6 Hz), 4.14 
- 4.23 (m, 2H), 4.34 (m, 1H), 4.91 (ddd, 1H, J=3.8, 11, 11 Hz), 5.37 (dd, 1H, 
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J=9.2, 10.6 Hz), 5.62 (s, 1H), 7.17 - 7.40 (m, 10H) , 7.52 (t, 2H, J=7.2 Hz), 7.60 
(d, 1H, J=7.2 Hz), 7.90 (s, 1H), 8.02 (d, 1H, J=7.7 Hz), 8.79 (s, 1H). 

<444> (t£t)} 7) 6-N-^lS < a-{(3R,4R J 5R,6R)-lN-^l^^-o]c^-5-3r>ol^s.Al-6-r]-ol D fl^E^^ 
^.A] p|) ^-4-0] ^te] %-BrX\ 3Zj e) i=l-3-«J ^2 

<445> Ol A|7l (#7fl 6HH a^^l-^: 1^ (#31 

12) 2]- ^ il ^l^>^tq-. 

<446> *H NMR (CDC1 3 ) S 0.74 (d, 3H, J=7.1 Hz, CH(CH 3 ) 2 ), 0.91 (d, 3H, J=6.9 Hz, 
CH(CH 3 ) 2 ), 2.34 (m, 1H), 2.63 (d, 1H, J=8.9 Hz), 2.75 (dd, 1H, J=11.3, 11.3 Hz), 
3.25 (dd, 1H, J=4.2, 11.4 Hz), 3.79 (s, 6H, OMe), 4.23 (ddd, 1H, J=4.1, 10.8, 10.8 
Hz), 5.20 (s, 1H), 5.33 (dd, 1H, J=9.5, 10.2 Hz), 6.81 (d, 2H, J=8.9 Hz), 6.83 (d, 
2H, J=9 Hz), 7.22 - 7.41 (m, 19H), 7.52 (t, 2H, J=6.9 Hz), 7.59 (d, 1H, J=7.1 Hz), 
7.98 (s, 1H), 8.02 (d, 1H, J=7.5 Hz), 8.81 (s, 1H). 

<447> (^Tj] 8) 6-N-^fl2: , a-{(3R,4R,5R,6R)-N-^!^>ol^^-5-[(2-Alo>^ofls.Al) (N,N-t}<>H 
diSS^o'M ±)g.±.Q-%A\ ]-6-c}o] v\] ^ e e) rg^X\ Dfl ^-4-0] ^L-f-Hl %^-X\ ^-3-^ 

<448> ol <#7) (^fl 7)<HH *fl^ S^Sj-^-l-^: <>l-§-SH 1$) 

13) ^ ^SLS. *)]S*>$m. 

<44B> !H NMR (CDCI3) £ 0.83 (d, 3H, J=7.3 Hz, C0CH(CH 3 ) 2 ), 0.92 (d, 3H, J=6.9 Hz, 
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C0CH(CH 3 ) 2 ), 1.09 (d, 6H, J=6.7 Hz, NCH(CH 3 ) 2 ), 1.17 (d, 6H, J=6.9 Hz, NCH(CH 3 ) 2 ), 
2.22 (m, 1H), 2.44 (t, 2H, J=6.5 Hz), 2.78 (dd, 1H, J=6.5, 12.5 Hz), 3.06 (dd, 1H, 
J=4.1, 12.6 Hz), 3.45 - 3.60 (m, 3H), 3.62 - 3.88 (m, 4H), 3.80 (s, 3H, OMe), 3.81 
(s, 3H f OMe), 4.48 (m, 1H), 4.77 (s, 1H), 4.82 (m, 1H), 5.40 (t, 1H, J=5.4 Hz), 
6.79 (d, 2H, J=8.8 Hz), 6.80 (d, 2H, J=8.8 Hz), 7.11 - 7.56 (m, 22H),8.05 (d, 2H, 
J=7.2 Hz), 8.71 (s, 1H), 8.76 (s, 1H). 
<450> 3i P nmr (CDC1 3 ) 3 150.56, 150.83. 



<45i> <^Al6j| 19> -are] 31^51 tM§ 

<452> ^-eljiul^- o^ej-oljE. ti]-o}^.A]>i^ 392CDNA/RNA Synthesizer)* °1 1 

°)5L3_M: i^f^S e^^-^-(trityl-on) ^"BflS. ^£|5M. 

4^*H 7)7} ^f#2fl^ols. ^-Mfe 

10&ol$icf. .51*11*1 ^.S7l^ ^-S^KM* A>-§-*H 55 Tl«\}*) 17*1 

71 %-<&2\ 7>^ofl ^«fl *\}7] <>1 -g-^ rl^s.AlEsl^CDMT) 2.3L7}*) 

^7} $\n lAl#p}t}. E^ofl^^ 5^# 7>*|-^^ ^ zl2:$9X^. # A >S 1 mL^l 
#5. 72] 100 mM Sejofl^^J-SLvl-g- <^il3HS(triethylainmonium acetate, °1 ^ TEAA) 
-g-oflofl ^-o]ji o]£- ji^^g- on^|]3S.P>Szi2fl2|. (Hamilton PRP-1, 300 mm x 7 mm, 
18 - 28 % o>^£i-Hm 1/100 mM TEAA, #5. 7, 260 nntfH UVS. 2.^^)3. 
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#fi-*rfe TEAA ^»^>^^. ^ jiafl* 0.3 mL^ 80 % ^ 

7}*H #^^(votex)S. ^-<& ^-g- 20£-# ^^1>H ^1^1*= 

711; S3 4. 0.3 mL^l ^m*^: 7>*H 4^2] 2^ ^7^}JL olf ^ 

£t}. ^Afofl i ^^1- 7 r «H f^iS ^ ^IjI, 1 mL^l 7 r «H # 

^ S^l^cf. tf^^l ofltfls^. 2]^o.S ^T^JI T^-A] 1 mL^l 7>tr 

7>t!r 4^-, °1 70 r^l^i UV S-^rH* ^r^M ^^>&i=K ^tr 

7><a tt#31-£bH^o} ^ 3l*r^ dAMP, 15200; dCMP, 7700; IMP, 8830; dGMP, 11500; 

(HPLCXHewlett Packard, 0DS hypersil, C-18; 20 mM K 2 HP0 4 , pH 5.6 (A), MeOH (B), 
100 % A to 40% B, 20 min)^ iWLaser Desorption) ^ 

<453><>gA]c4) 20> ^e)al^^ -s}o) v\ *j| o] # : Melting Studies 
<454> ^-s. t£sH tc}-s. ^-^jl^^ UV ^-%S. ^^-^ «fl3^> ^r^-7] (Beckmann DU 650 
Spectrometer)^- tifla.^> Jl^^ 7l (Beckmann High Performance Temperature 

Controller)* A}-g-*H ^^\9X^. #W ^ ^ 

7}if ^>7fl UV Ir^^^-S^l ^ ^7] -g-^^^"* ^l«rS^. £rS.Tr 1 

£°fl 1 M ^7>a1^ 5 TC4H 90 ^^^V5I^, <&*q^ ^al^ ^ RNA^l 

^Hfe- A 2.5 /iM# A>-g-€r>ji , <Q-^-g-ofl£- 100 mM NaCl , 10 mM 4v§- 3.^°} (sodium 
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phosphate), 0.1 mM EDTA, pH 7-g- ^>-g-*>^cf. Tmdnelting temperature)^: -SrS^Hl 
tfltb ^S-Sj l*} S*KKfirst derivative)^. #%:^3XA. Tm 
^(Reverse melting temperature, 90 t^l^l 5 T^M, 1 t: ^)£ ^t^% 

o] nfl^ Tm S.^^.(Foward) Tm A t: <^H^ *}o]§ Ji^tf. 

<455> 6>^ 7 >1- 7>^1 <£&)^ ^Jl^ -S-Jta? a^^- ^ RNA<H] tfltr Tm 

DNA-RNA Tm #4 alsf^t]-. ^ Tm ^ ^ M^W. 



<456> 
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IS. 1] 



<?>Ej41^ Tm& 









Sequence 


Tm (UNA) 








- 


5'-dAGG GAG AGA AAG-3' 
5'-rCTT TCT CTC CCT-3' 


34 °C 


- 


^A]e| l 


/S-OMe 


benzhydryl 


5 -AGG GAG AGA AAG-3 


36 °C 


+2 °C 


5' -AGG GAG AGA AAG-3' 


39 °C 


+5 °C 


5' -AGG GAG AGA AAG-3' 


40 °C 


+6 °C 


^*H1 2 


£-0Et 


benzhydryl 


5'-AGG GAG AGA AAG-3' 


36 °C 


+2 °C 


5' -AGG GAG AGA AAG-3' 


38 °C 


+4 °C 


^jofl 3 


/S-OEtOMe 


benzhydryl 


5'-AGG GAG AGA AAG-3' 


37 °C 


+1 °C 


^JaH 4 


H 


benzhydryl 


5' -AGG GAG AGA AAG-3' 


34 °C 


0 °C 


5'-AGG GAG AGA AAG-3' 


34 °C 


0 °c 


^-*H1 5 


a-OMe 


benzhydryl 


5'-AGG GAG AGA AAG-3' 


36 °C 


+2 °C 


5'-AGG GAG AGA AAG-3' 


37 °C 


3 °C 


-M^H] 6 


«-OEt 


benzhydryl ! 


5' -AGG GAG AGA AAG-3' 


33 °C 


-1 °C 


5'-AGG GAG AGA AAG-3' 


34 °C 


0 °C 


7 


/S-OMe 


Me 


5' -AGG GAG AGA AAG-3' 


28 °C 


-6 °C 


5' -AGG GAG AGA AAG-3' 


20 °C 


-14 °C 




/S-OMe 


n-propyl 


5' -AGG GAG AGA AAG-3' 


31 °C 


-3 °C 


5' -AGG GAG AGA AAG-3' 


26 °C 


-8 °C 


^^1^1 9 


£-0Me 


benzyl 


5' -AGG GAG AGA AAG-3 


33 °C 


-1 °C 


5' -AGG GAG AGA AAG-3' 


33 °C 


-1 °C 


^*H1 io 


/S-OMe 


4-cyano 
benzyl 


5' -AGG GAG AGA AAG-3' 


32 °G 


-2 °C 


v-Att; ^ag aha AAfr-3' 

\J AVjvJ VJ/1VJ iivJ/i ii/ivJ O 


oi or 


_Q op 


-M*H1 ll 


/S-OMe 


4-f luoro 
benzyl 


5' -AGG GAG AGA AAG-3' 


33 °C 


-1 °c 


5' -AGG GAG AGA AAG-3' 


33 oC 


-1 °c 


-g^Hl 12 


/8-OMe 


4-methoxy 
benzyl 


5 '-AGG GAG AGA AAG-3' 


31 °C 


-3 °C 


5' -AGG GAG AGA AAG-3' 


31 °C 


-3 °C 


^A]<^1 14 


/S-OMe 


benzhydryl 


5 '-AGG GAG AGA AAG-3' 


25 °C 


-9 °C 


5 '-AGG GAG AGA AAG-3* 


20 °C 


-14 °C 


^a)] 18 


/S-OH 


benzhydryl 


5 '-AGG GAG AGA AAG-3' 


31 °C 


-3 °C 
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IS. 2] 





Rl 




Sequence 


Tm(RNA) 










5 1 -r AGG GAG AGA AAG-3' 
5'-dCTT TCT CTC CCT-3' 


54 V 




-iUHl 13 


/9-OMe 


benzhydryl 


5'-CTT TCT CTC CCT-3' 


34 °C 


-20 °C 


41 *H 15 


jff-OMe 


benzhydryl 


5'-CTT TCT CTC CCT-3' 


46 °C 


-8 °C 


<3l 16 


£-0Me 


Me 


5'-CTT TCT CTC CCT-3* 


42 °C 


-12 °C 


4l*H] 17 


/9-OMe 


H(Fmoc 


5'-CTT TCT CTC CCT-3' 


40 °C 


-14 °C 



<458> S 1 ^ S. 2^1 #e)Jl^7> ^r^^ DNA ^iL4 RNA°ll 

55] Et^f 7H^- ^r^JL^^- Tm 1 - 6 TC^l #^*Kr 1^} 

^ RNA°fl tfltSfl 7>^- ^ *r 

<460><^a1c4| 21> ^^^1 ^slo^CNuclease) 0 )! tfl^ <£^>S 

<46i> ofl3ffl#5. z^- ^-ejjl^ (^aHI i<2j S.^* ol-g-tb 37fl^ *S]^LH : 5' -AGG 

GAG AGA AAG-3' , 5' -AGG GAG AGA AAG-3' , 5' -AGG GAG AGA AAG-3') 0.15 0D» ^JL, 0.03 
i^flsj A\m&m) ^^^e}->ll (snake vernom diesterase)^ 0.18 3. 

(alkaline phosphatase)* 7}fl;t} (Buffer: 100 mM MgCl 2 , 4 a<L: 0.25 M Tris 
HC1, P H 8.1, 8 Ml- 13 ^D. o] «>-§-^# 37 T;°{M ^l^-iHl^l^^^i 30£- # 
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^ <^^on^. ^-e)jL^2] -g-Sfl^H* HPLCS. ^(Hamilton PRP-1, 300 

nun x 7 nun, 260 nnHH *^). ©1 S^HH^ *><3 30^ iJH ^ 

sjq. i^ 37fl SI *ejJl^^ S-^ 4Al^>xl £-*fl3*l ##th HPLC # ■& 

^tgo) s.^^ 3Z)^7> ^7} S^o] 1*^-1+^. 3^ 

SI*} <fl ii^ i^o] 2.^ 7 > DNA» ^Rr ^^-S. J±°l 

<462><^A]6j| 22> tfltb Hl^T 2 "^^ 

<463> 6^^S] S-^^^CSPF) SDTll 9!H» A>-g-«H ^-g: ^Al^^rf. 3- 

r% 2 *}bH^ ^l-^fl 1~19^ 5^#* 0.5% ^MlrS.^ -g-^H 

<^ lg/kg/15mL^ -g-^AS. #5} al^^-M^Sa^-. ^S"^ ^^Hf, 

03^^-, *o^s*« ^«:*>ji m-sjw^*}* ^l^sa^, : ^ 

3*M ^-^71^ *7j-^-7l^ °i#<^«.» ^^v&^h ^^^4, 

m^3*>, 3 a k ^ihs. ^p^mr #5*1=1- . 

^-^ 3*41*1*}%= (LD 50 )^ 500 nig/kg*!^ <&3l$ ^^^4- 



<464> ol^oflAi #3tj-& *}<2} ^l, :g*go} ^Olo] ^-i- 
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<465> 5tK 3.±*\ ^ *^JL^ ^-g: ^ <L7]ir ^-*I*>^ o> 
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1] 

x}<£ Tf#^]^^o]c tg-o] E]j;L2.i(ribose)l- o>^ 7 >S. 

*>7l 5^-^ IS] ^ ^f#5fl^.Efolc 

3?-*M 1 



(1) B ^ SA7l* Q-Zr ^r#Bfl£-*TM^ Tf#5H^.«fl°l^ 

(2) R 1 ^ ^i, a- Stt yg-^oj^A], ^-cflS-A}, ff - SL^r /S-ofl^] ^ 
a- Hfe (lower alkoxy), a- Stt tf-^^W^l , or- 3E^r £- 

^ a- tf-oM^W^l, a- £ "11 H 6 "M li^l (dimethyl 

amino- oxyethyloxy) ^- a- ^ tf-^Hl^M^-^l , or- tf-O-oH^l 

(3) R 2 *r ^fi^M, oim^, ^n^^., ^rS.^"d^ ^ 
(aralkyl), ^SS^, ^ ^•S^^^ , a]c>^^ ( ^^1^1^, ofi 



R2 
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-§^1>M ^ OT^IM, *fl€, <*M, ^ *i£-*BJ:^ (lower 

alkyl), n^d, te^D^ ^ ^1^7l7> 8^ (aryl), ^l^S.^ 

(heteroaryl), «fl^)S.^^ (heteroaryl alkyl) , ^-Se}-!, #^.2.3]^ (Fmoc) , 

(4) X^r S^r j£Jr 7 ] , 

(5) ^ri, S.^5flo]M, §^S>^ (phosphite) £ 
[3^8" 2] 

3] 

^, ^^-Al«Jl^ ( #^^l^(Fmoc)^l 3* ^-^-S. 7f#^liEl-o]= 2.^. 
[^t 1 * 4] 

6-N- ^S<a-{ (3R , 4R , 5R , 6R)-N-^^> °1 1 (2-^1 °}hc*\) ^ ) (N , N-i=H <>1 

ofl 1<>J s^#); 

113-105 
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6-N- 2i -{ ( 3R , 4R , 5R , 6R) -N- « ^} °] B. ^ -5- [ ( 2- a] o}^ofl .s. x\ ) ( N> N _t} o] o] 
5.^c>n} i^) JLi^^-Al ]-6-c}^l *MSe] ^a] Pfl ^-4-^1 ^a] 3X)3sflHq ^-3-^ \i a] 
ofl 2^ 

6-N- ^2: < a-{(3R,4R > 5R,6R)-N-^l^H^-^-5-[(2-Alo>i c ,oi]s-Al)(N,N-^olol^n 
S^c»>p} iOS^^l ]-6-cf c] ufl ^ e el ^^-aI TTfl ofl ^-^1 si] ^ ^-3-^ > < =>>^1 \1 

(^aH 3^ a?-W); 

6 _ N _^ 2 .<^-{ (3R,4R, 5R,6R)-N-fe£M m-5-[ (2-a] o\±d\] ^a] ) (N.N-tM o] 
^oV^^s^^AlJ-e-i^ol^iiiEiq^ 4^ 5^ 

#); 

6-N- >ffl3: <a-{ (3R , 4S , 5R, 6R)-N-iffl^>^ [ (2-a] o>^ofl ^-a] ) ( N , N-t}o] o] ^s. 

Sl^D] ^)S^^^-a1 ]-6-t}o] v\) ^ 3 e] a] p|1 ^_4_ij()s.Al 3Jfl e] ^-3-^ }<>H1 \i a] 

6-N-^S^-{(3S,4S,5R,6R)-N-^2,^-ol^€-5-[(2-Alo]-i [1 ofls.Al) (N.N-tM 

Sl^M V E1 )i^^^-A] ]-6-Cf O] v\]T£^Z\TgSLX\u\] ^-4-6fl ^-Al ^-3-^ >0>C)1 \i A] 

«H 6^ s^#); 

6-N- ^IS ^ -{ (3R , 4R , 5R , 6R)-N-^1 ^-5- [ ( 2- a] o>^ofl 4=j- a] ) (N , N-^H <>] i = 
iOi^^A]]-6-tfoHig;Eiqig^^ 7^ 3}- 

6-N-^lS < a-{ (3R.4R, 5R,6R)-N-HS^-5-[ (2-aI ^-a] ) (N,N-i=M o] ^SS^V*] 

Mi^^Al]-6-t}oHi|JEe)ig^AH^^ 8^ 
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W); 

6-N- ^^^-{(3R,4R I 5R f 6R)-N-^^-5-[(2-Alo> i(1 6)ls.Al)(N > N-cf<>lol ; i = s^c>H 
iOS^^-A] ]-6-4 °1 € SbJ ^-4-^l^-^l &-3-<& }°>cl] 1 d(^^ 31 9^ # 

W); 

6-N-^lS^-{ (3R, 4R , 5R , 6R)-N-(4-^l ^ )-5- [ (2- a] <>} v ofl m. X\ ) (n , N-t}ol ol ^ s 

S^*>*1 ]-6-^H oil ^Me) ^a] tfl ^-4-^l^-Al5ijsil }<>H1\1(^1 

ofl 10^ s*W); 

6-N- iffl ^ (3R , 4R , 5R,6R)-N-(4-#S.S^l^ )-5- [ (2-a] e>}±°\] ) (N , N-t}°l °1 4i 
n^o}^ ii)5L>i^^-Al ]-6-cfol p(| i§3 e s} I^a] pfl 3t| sfle] ^-3-^ }<=>Hl\i 

ah 11^ a?-w); 

6-N-^S^-{ (3R, 4R , 5R , 6R)-N-(4-*ll iffl ^ )-5- [ (2- a] o^o}] ^ a] ) (N , N-^M 0} ^S. 
£_3go}v]±)Z.^^X\ ]-6-tfo] nfl^ 1= si fj ^a] pfl ^-4-^^.^ s) 3^ e| ^-3-<a a] 

3] 12^ 3*W); 

4-N- iffla (3R , 4R, 5R , 6R)-N-^^^>^1 S. €-5- [ (2-a] o}^ofl s- a] ) (N ,N-^-<>l <>1 4iS 

ia)5Ei^Al ]-6-tfol u|) lg E fi^A] pfl 3f\ n ^ ^1-3-^ }Al J£A}(^Al 

ofl 13^ ^-W); 

2_N-o] ^JjLE) (3R.4R, 5R,6R)-N-fe*H c ^_ 5 _[ ( 2 -a] o>^ofl )(N,N-t}<>l o] ^ 
= S.^o>p] iO^^A] ]-6-tf ol p|1 ig e 3 Tg^AH ^-4-ufls.A} s\ *fl e) 1=1-3-^ H^HiC^ 

{ (3R.4R, 5R,6R)-N- tesH JEL ^-5-[ (2- a] o}i^ofl ) (N,N-tM °] ^SS^M i^) 
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); 

{(3R,4R > 5R,6R)-N-^Il-5-[(2-Alo>i cl ofls.A])(N,N-t}-^ oliSS^HiOiE^^-Al 
{(3R,4R,5R,6R)-N- #^^]^-5-[(2-a1o>^o11S-a] )(N,N-4°1 °l^SS.^o]-cli c: )i 

6-N-^l2: < a-{ (3R , 4R, 5R , 6R)-N-*fflS3W B. 13 -5- [ (2-*l a] ) (N , N-tfo] o] ^ = 

S^o>ol iOS^^l ]-6-t^ol pfl ^ e e) ^^.Al ufl ig-4-ol ^a] 2] 4 ej ^-3-^ 

[^T 1 * 5] 
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O-Y 

n 1-30^1 

2 ) R 1^ a - SEfe ^-^l^-^l, ff- ^ /S-^^l. «" ^ ^ 
a- Sxr £-*l£-*r IH^I (lower alkoxy), a- £^ ^-^l^H^l, SEfe- £- 

- a^- ^-o>cl^^s-Al, a - SE^f yff-cf6H^6>ol^--%Al6|l^s.Al (dimethyl 
amino- oxyethyloxy) ^ Sfe /?-tM«*W^-**l SE^ a- SLfe 0-O-<>r 

3) R 2^ ^ f iffl^, Dfl^^l^, 1^1, cl^l^^^ ^ (aralkyl), M^S 
^fl^, #^2.3.^ ^ ^iS^eHm, ^ojd^sll, dUS-aI^^, <H1^a1^^ % *m 

°fl^, 3^>^ ^ ^|*^>«:* (lower alkyl), *H\i, «3.*Hd . 

^ ^I^r7l7> $£7^ °Vli(aryl), 31 313.0}^ (heteroaryl) , 
(heteroarylalkyl), *£**<>1 *H * * * » W^Ti(Ftaoc)«»H . 
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4) R 3 ^ SE^r ^H, 

6] 

[3^*8- 7] 
8] 

*fl lU^ 5Lic*\ S^r <£E]^i #ejul^# ^o\] 7}7]JL 

i^i4°Hl^^(phosphodiester) 2^- i^S^l^HS. (phosphothioate) #3 



113-110 
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9] 

(2) (1)3 aj-W* #^3 ^1* *>-8-*H ^711- *\]7]*}^ #7i|; 

(3) ^-71 (2)3 a^-W-fr jl^^- o>*Kf7}-» ^ #31; 

(4) ^-71 (3)3 jf^ C-63*13 1*> C-53*13 2*> ^#7l» iLjL*> 

#31 ; 

(5) ^71 (4)3 5^#3 C-3fl*13 2*V A d^ 7 4^ JiSL* C-4^ 
*13 <£^3H^*Hr #31; 

(6) ^"71 (5)3 ^#^r C-33*13 SJ£7l* ^T^oL, D lt^l^^ # 

31; 

(7) ^-7] (6)3 s^l-* ^713- ^f#31.2>HS-* *fls*Hr #31; 

(8) ^"71 (7)3 Tr#5fl-2-*Hs.°ll a^°lM7l* "S^Kr #31; 
s_ oi-f-o^]^ 1^-3 tt-M£.3-°1^ 2-ic^3 *fls^ 



101 

7l a « 7fl3 2*> «7lfe x^a«>W^oiS7ls *H3tb 

^^7l# 3^ .£31715. JiJL^ #31; 

(2) ^"71 (1)3 S-^^H ^s1jitt#511^3- 0 1^3- ^# 

-§-*l?lfe #31; 
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(3) #7l (#7fl 2)9] ^jlu]^*^ JLzH £ £_3L7]W: zftT)^ J&jQ ; 

(5) ^JL^S) 5'-«}-o]cs.^ 7 )o| ^711- c+Tj]; 

HI 

[^T 1 * 12] 

10^1 Sl^H, (#31 2)^ ^^-a>-§-^ jl*Hz\z\&o] ^f#B)l^.Bfo]= s. 

I^t 1 * 131 



14] 
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14] 

&1 1 ; llO&gt ; DONGBU HANNONG CHEMICAL CO. ,LTD. &l t ; 120&gt ; Nucleot ide monomer 
containing six-membered azasugar and antisense <130> 9P-05-03 <l60> 

3&it;i70> KOPATIN 1.5 &it;2io> l &it;2ii> 12 &it;2i2> dna 

&lf,213> Artificial Sequence &lt ;220&gt ; <223> control oligonucleotid 
<400> 1 agggagagaa ag 

12 <210> 2<211> 12 <212> DNA <213> Artificial 
Sequence <220> <223> antisense oligomer 1 <220> <221> 
misc_feature <222> (5).. (5) <223> azasugar nucleotide monomer 1 
<400&gf, 2 agggagagaa ag 

12 <210> 3 <211> 12 <212&gf, DNA <213> Artificial 
Sequence <220> <223> antisense oligomer 2 <220> <221> 
misc_feature <222&gt>' (5).. (5) <223> azasugar nucleotide monomer 1 
<220> <221> misc_feature <222> (10) . . (10) &lt ;223&gt ; 
azasugar nulclotide monomer 1 <400> 3 agggagagaa ag 
12 
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